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CLXXXIV. 
THE AMERICAN SOCIETY 
OF 
HEATING AND VENTILATING ENGINEERS. 
FOURTEENTH ANNUAL MEETING. 


New York City, N. Y., January 21, 22, 23, 1908. 


PROCEEDINGS. 
First Day—AFTERNOON SESSION. 
(Tuesday, January 21, 1908.) 


The meeting was called to order by Mr. C. B. J. Snyder, Presi- 
dent, at 2.45 P.M. 

President Snyder: The Secretary will please call the roll, and 
the members will answer to their names as called. 

Secretary Mackay: Before calling the roll I announce the fol- 
lowing candidates elected to membership during the year: 


eee ey Member. 
PE Bis SR cncciadscenasaasccee 9: 
Ss Ss 6 0 eds gee ewes i 
Fe Gin Ss veh c.cinden tacts Chesca ™ 
Goats DD. Parma. 6 6.oc kt cccscsecs - 
PE BSD a ic eWsncdedaess nee , 
I En cenncinescnseees si 
Laurent Lowenberg... ......cscceeces = 
Frederick F. MacNichol............... e 
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a eee Member. 
AST Ge. FOIIOW «os cn cvivcccsess 
Ss cance cdccusssevends 
EN MRA becca veneseebdavacs 
ee ere 
COONS TE. IIB 6. oc cece cscccess 
George L. Greenman. ....:......s00e6: Associate. 
SEE ML 65'd.0seanense sadanseenn Junior. 

Se is is sens dadedesvenencd 
I DE oss ca ckWecerasenes 
a a 
a RUPE TCTT EP Tee 


Secretary Mackay called the roll of members and announced 
the presence of a quorum. 

President Snyder: We will now have the reading of the min- 
utes of the previous meeting. 

Mr. Chew moved that the reading of the minutes be dispensed 
with, as the printed proceedings will be distributed later. 
Carried. 

President Snyder then read his address, as follows: 


PRESIDENTS ADDRESS. 


Custom, rather than the constitution under which this Society 
is organized, sanctions your President in presenting in an an- 
nual address a general review of the progress of the Society and 
of the work in which we are engaged. 

The general review of the Society I shall make very brief, 
since particular mention as to membership and finances will be 
presented by the Board of Governors and the appropriate com- 
mittees. 

This Society was organized in 1895 by but a handful of men 
against the advice of fellow engineers and others who contended 
that it was not possible that "there existed the opportunity for 
the establishment of another engineering society. The result, 
however, has been quite the reverse, for the membership now 
numbers early three hundred and fifty, of which quite a per- 
centage are in foreign countries. 

The finances are sound, having been gone over very thor- 
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oughly and found correct by an auditing committee appointed 
for the purpose. : 

The business of the Society, however, cannot, unfortunately, 
be transacted in the interval between the regular meetings with 
the proper thoroughness—from a representative standpoint— 
because of the fact that the membership of the Board of Gov- 
ernors is and should be selected from widely separate sections of 
the country. This renders frequent meetings impossible, while 
those that are held must partake largely of the emergency type, 
when careful, thoughtful consideration of matters is impossible. 

The remedy for this does not seem to me to be quite clear. 
The few upon whom the work devolves justly resent the situ- 
ation, realizing that if the Society is to continue to advance 
and hold its place among the sister engineering societies that 
the actual formation and governing work should be continually 
vivified by the addition of new blood, and that some method 
must be found whereby the Board of Governors may become a 
governing body in fact as well as in name. 

It may well be that the only method by which this can be 
accomplished will be through the Society defraying the actual 
expenses of those who, living far distant, yet should attend cer- 
tain of the meetings of that board. 

Interest in the welfare of the Society must be intensified and 
broadened or there will be no progress. 5 

This leads quite naturally to the point raised again and again 
by your presiding officers: the diffidence, or indifference or 
actual laziness, call it what you will, of our members in the 
preparation of papers for the stated meetings of the Society. 

The point of argument has been passed quite some time since. 

Every member is of that higher order of intelligence which 
readily receives and proceeds along the lines of cause and effect. 

Time and again in private conversation members give every 
evidence of the ability to present something of the utmost in- 
terest to all, but when the matter is put fairly up to them they 
seem to wither and dry up,—a most dangerous malady, as it 
were, one needing strong corrective measures. 

The hesitation of many men in presenting papers seems to be 
due to the entirely mistaken idea that a paper to be acceptable 
and interesting must be replete with geometric formulas, graphic 
illustrations and numerous original diagrams. 








12 PROCEEDINGS OF THE 


This is all wrong. 

The lack of proper papers endangers the well-being of the 
Society. 

The remedy is that the Publication Committee should be 
vested with the same plenary powers as are bestowed upon the 
editor of a newspaper—the power to name the member and the 
subject upon which he is to submit a paper. 

This power should properly reside in this committee, as it 
alone is responsible for the publications of the Society. 

The great success attending the semi-annual meeting held in 
Milwaukee, Wis., should set at rest the question raised each year 
as to the advisability of holding them at points somewhat dis- 
tant from New York. 

The enthusiasm of our Western members and their close at- 
tention to the meetings are very encouraging, and give great 
promise: for the increase of membership by those more recently 
brought within the sphere of influence of the work of the So- 
ciety. 

This is the age of education—specialized technical education 
—the one-thing-best-one-man age, and is growing more intensely 
so every day. 

The heating and ventilating engineer has a highly specialized 
work to perform, and to accomplish this thoroughly and cred- 
itably he must not only possess a knowledge of the laws of me- 
chanics, but of physics as well; in fact, this latter must really 
be placed first if the engineer desires to obtain and hold a high 
position in his chosen profession. 

He must understand most thoroughly the laws governing the 
generation of heat, the effects of temperature and of humidity, 
and of the effects of both pure and vitiated air upon the human 
body. 

This is necessary before he can bring into play his knowledge 
of mechanics, the designing of a boiler or furnace which will 
accomplish a certain result with a minimum consumption of 
fuel, the transmission of heat to its place of use, the control of 
the movement of air by mechanical means, and all of the multi- 
tude of details of the work which usually are regarded as first 
when really they are last. 

A complete and thorough understanding of these apparently 
dissimilar and unrelated subjects is absolutely necessary to the 
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proper solution of any problem in heating and ventilation, espe- 
cially if there be also included the possible appearance before a 
board of managers having in charge the erection of a building 
in which such a plant should be installed, and who are not thor- 
oughly posted as to why such should be considered as necessary 
now when it was not required when they were young—argu- 
ments which you have all heard and which it is unnecessary to 
repeat. 

A point often overlooked, however, is that our rapid increase 
in the density of population of the cities has given rise to en- 
tirely new conditions which cannot be met by the continuance of 
old methods. 

Members of school boards often forget that not only has this 
the effect of restricting the light and air for all classes of build- 
ings in our large cities, towns and villages, but that there is also 
a most radical change in the curriculum of our schools, whereby 
the large general schoolroom with its limited attendance and the 
few recitation rooms are no longer in use. 

Instead, practically the entire school day of a child is spent in 
one room, and the former class of fifteen or twenty has now 
grown to one of forty and perhaps sixty pupils. 

Uniform heating and artificial ventilation, both designed upon 
sound scientific principles, therefore become necessities. 

The question of humidity in the air supply to buildings under 
artificial ventilation has been too often side-tracked as not being 
really essential. 

Its importance, however, is now being more clearly under- 
stood by both engineers and their clients, and as soon as the 
mechanical difficulties in the way can be thoroughly and effect- 
ually removed, engineers will no longer hesitate in insisting that 
it be also included in all installations. 

The invention and introduction of numerous new mechanical 
appliances or devices, together with the rapid improvement of 
many of the older ones, until they no longer present the old fa- 
miliar appearance, has fostered the impression among many 
owners that the tendency was towards the design and introduc- 
tion of new and complicated devices and that no longer was 
the standard of simplicity, ease and economy in operation con- 
sidered by the designing engineer. 

In some cases which have come under my observation, I think 
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there is some ground for this impression; but, on the other hand, 
I have found that changed conditions have created new require- 
ments, such in fact, that the plant in which simplicity was the 
chief merit in design would be utterly incapable of filling. 

This tendency towards complications or multiplication of parts 
in any heating or ventilating plant is one to be carefully avoided, 
as most unfortunately the chances are that in its operation and 
maintenance the genius of its designer will no longer play any 
part whatsoever and what the owner doesn’t understand and his 
operating engineer, perhaps, cannot see or will not or cannot 
give a good reason for, is apt to be most heartily condemned by 
both. 

It is thus to the advantage of the designer to carefully follow 
up or take an interest in securing a good operating engineer to 
whom the plant may be first entrusted until its worth has been 
fully proven. 

The legislation advocated by this Society, following the lead 
set by the State of Massachusetts, whereby better sanitary con- 
ditions are sought to be obtained in the public buildings of vari- 
ous States, has already borne most satisfactory results, and no 
effort should be spared to obtain similar enactments by the leg- 
islatures of every State in the Union. 

I most heartily congratulate the members upon the work al- 
ready accomplished and trust that in the meeting now before 
us there will be a united effort to broaden and extend the scope 
and influence of the Society by observation, experiment and re- 
search, presenting the results thereof in brief, simple form for 
the consideration and information of all. 

Secretary Mackay then read his report, as follows: 


SECRETARY'S REPORT. 


New York, January 21. 1908. 


The American Society of Heating and Ventilating Engineers: 
Gentlemen: Your Secretary would report a large increase in 


membership during the past year. 

At the last annual meeting our membership was composed of 
1 Honorary member, 247 Members, 20 Associates, and 11 Jun- 
iors, or a total of 279 members of all grades. 

During the year we have added 31 members, 8 Associates and 
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g Juniors to our roll. One member was reinstated, 1 Associate 
and 3 Junior members have been advanced to full membership, 
3 members have resigned, and 2 members have been dropped 
from the roll for non-payment of dues. Our present member- 
ship is, 1 Honorary member, 278 members, 27 Associates, and 
17 Juniors, or a total of 323 members of all grades—a net in- 
crease of 44. 

The financial affairs of the Society are in a good condition. 
At the last annual meeting there was a balance in the hands of 
the Treasurer of $1,794.90. We have received from all sources 
during the past year $3,912.41, which, with the balance on hand, 
made a total of $5,707.31 available. 

The total expenditures amounted to $3,662.45, leaving a bal- 
ance in the hands of the Treasurer of $2,044.86. 

There is owing to the Society from members for dues, etc., 
and from newly elected members for initiation and dues, $915.00, 
this with the balance on hand amounts to $2,959.86. 

All bills have been paid except those in connection with this 
meeting. 

The members dropped from the roll during the past year owed 
the Society $60.00. 

The 1906 Proceedings have been edited and printed, and will 
be forwarded to the members as soon after this meeting as they 
can be received from the binders. ; q 

The 1907 Proceedings have been edited and will be placed in 
the printer’s hands in the next thirty days, in the hope that they 
may be forwarded to the members before the summer meeting. 
In connection with the Proceedings, I would mention that we 
have been very much hampered by not receiving the corrected 
discussion from the members, we are waiting for two members 
to return their discussion from the last annual meeting sent out 
in August and seven members to return their discussion from 
the summer meeting sent out in October. This delay in addi- 


tion to delaying the Proceedings has compelled the ordering of 


an additional copy of the stenographer’s notes, so that in the 
event of an unnecessary delay or failure to return the corrected 
discussion on the part of any member, the editor will endeavor 
to furnish it from the uncorrected copy. 

The Secretary's expenses for the year, including stenographer, 
clerk hire, rent of post-office box, certificates, pin badges, ex- 
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penses in connection with the summer meeting, electrotypes, 
postage, expressage, telephone calls, office rent, etc., amounted 
to $1,190.98. 

The Society held a summer meeting at Milwaukee, Wis., July 
18th and 19th, which was successful in every way. 

Your Secretary sent out over one thousand letters to the mem- 
bers requesting papers and topics for discussion at this meeting, 
also a number of special letters to individual members at the re- 
quest of the Board of Governors; papers were promised by some 
who were unable to find time to prepare them, those that were 
received and accepted were printed and forwarded to the mem- 
bers, others will be read from manuscript. The reports of two 
important committees were printed for consideration at this 
meeting. 

Respectfully submitted, 
Wma. M. Mackay, 
Secretary. 
Treasurer Scollay then read the following report : 


TREASURER’S REPORT. 
January 21, 1908. 


Balance on hand, January 22, 1907..........-.+++: $1,794.90 
Cash received : 
I ig Ons nd on CE a heel een eee $2,802.28 
DY COU nsec bed andes wseeuens 670.00 
PR ci vecandentu sep eieuneees 28.50 
ED i de scescedsescusivases 109.50 
Proceedings and papers.............-- 265.00 
Beberees Gib GONE 6 onc ic eee cccvesss 37.13— 3,912.41 
$5-707.31 
Disbursements : 
J. J. Little & Co., 1905 printing........ $993-75 
Schoen & Kellerman, printing and sta- 
EY onic cic é cctedvsvesdesesiés 253-94 
W. M. Mackay, Secretary’s account..... 1,190.98 
W. M. Mackay, Secretary’s salary...... 500.00—$2,938.67 


ee errr rT Te Terr Tre rere $2,938.67 








FOURTEENTH ANNUAL MEETING. 17 


BNE oo 5c 6 Shh cs venGderinsos $2,938.67 
Bormay & Co., electrotypes............ $213.25 
Harold Godfrey, reporting annual meet- 
TOE vi cVindscisewaceadeeeseaeess 100.00 
George H. Lambert, reporting summer 
COI 6 odio ccicdasvcedccunens 115.40 
Wm. Kent, editing 1906 Proceedings... 125.00 
United Engineering Societies Meeting 
Any Pere rr year 75.00 
Expenses at annual dinner............ 45-90 
D. Williams Co., electrotypes.......... 11.55 
Poates Engraving Co., electrotypes..... II.00 
Ehrman Mfg. Co., number buttons, etc... 8.60 
People’s Trust Co., refund money order. 10.15 
Empire State Surety Co., Treasurer’s 
WE kbc avesiksesccevedscetews 6.00 
People’s Trust Co., collections......... 1.93— 3,662.45 
Treasurer's balance on hand............... $2,044.86 


Respectfully submitted, 
U. G. Scottay. 


On motion the report was received and placed on file. 
Mr. James Mackay, Vice-Chairman of the Board of Governors, 
read the following report: 


REPORT OF THE BOARD OF GOVERNORS. 


New York, January 21, 1908. 
The American Society of Heating and Ventilating Engineers: 


Gentlemen: Your Board of Governors met and organized on 
January 24, 1907, appointing committees on Finance, Member- 
ship and Publication, and an Executive Committee. 

The various committees have given careful attention to their 
duties, and the Board has met as often as was found necessary 
during the year. 

An Auditing Committee was appointed to examine the Treas- 
urer’s accounts, which were found correct. This committee made 
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a full and complete report, making a number of recommendations, 
all of which have had careful consideration and proper action by 
the Board of Governors. 

A successful summer meeting was held at Milwaukee, Wis., 
July 18 and 19, 1907, which fully confirmed the judgment of your 
Board that it will be in the interest of the Society and its mem- 
bership to hold the summer meetings in the West, which en- 
ables many of our Western members who are unable to attend 
our annual meetings to attend, and take part in these summer 
meetings, increasing their interest in the Society, and increasing 
our membership in the section in which the meeting is held. 

Your Board have investigated the desirability of the Society 
acquiring membership in the National Fire Protective Associa- 
tion, and would recommend that the By-Laws be so amended as 
to permit of the Society holding membership in this and other 
kindred associations which will be beneficial to our Society. 

Mr. Charles W. Newton, of Baltimore, Md., a pioneer heat- 
ing and ventilating engineer and a Charter Member of this So- 
ciety, having retired from active practice, on the recommenda- 
tion of the membership of the Society in Baltimore, your Board 
would unanimously recommend that he be made an Honorary 
Member of the Society at this meeting. 

There is a growing demand for back volumes of our Proceed- 
ings from colleges, libraries and from our members. Volume I 
is almost exhausted. We have the following number of volumes 
on hand: 


Volume I, 1895 Proceedings.. 9 volumes. 
" II, 1896 e oso ™ 
. III, 1897 m we i 
“5 IV, 1898 9 ate * 
a2 V, 1899 ot ty * 
ws VI, 1900 ~ —_ .” 
7 VII, 1901 ™ te te 
VIII, 1902 ws . 108 5 
” IX, 1903 x i 


- X, 1904 a 
ss XI, 1905 ™ —_ - 


a total of 1,290 volumes, which at our regular members’ price is 
valued at $6,450.00, or at their special price, $4,837.50. 
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Volume XII will be issued during February, Volume XIII by 
July. This will bring our Proceedings up to date. These Pro- 
ceedings are sold to our members at a stated price with a reduc- 
tion if six or more volumes are purchased at one time. We have 
a cut cabinet in which are kept the electrotypes which have been 
used in our volumes. These would be available in the event of 
deciding to reproduce any of the volumes. 

We have on hand 12 solid gold and 12 gold-plated pin badges. 

The Society has no office furniture or fixtures of its own, those 
it is using being furnished by the Secretary. 


Respectfully submitted, 


C. B. J. Snyper, Chairman, 
James Mackay, Vice-Chairman, 
Ww. G. Snow, 

FRANK K. CHEw, 

R. C. CARPENTER, 

ALBERT B. FRANKLIN, 

E. F. Capron, 

R. E. ATKINSON, 

W. M. Mackay, Secretary. 


On motion the report was accepted. 


REPORTS OF STANDING COMMITTEES. 


Secretary Mackay read the following communication from Mr. 
James D. Hoffman, Chairman of the Committee on Tests: 


LaFAayETTE, INpD., January 15, 1908. 
Mr. W. M. Mackay, 
Secretary, American Society of Heating and Ventilating 
Engineers, New York. 

My dear Mr. Mackay: I find it will be impossible to be pres- 
ent with you at the meeting next week. Am truly sorry, too, 
for I know you will not only have a good meeting, but you will 
have a good time as well. 

We are nearing the close of the first semester, which entails 
considerable work, and then we have some special heating and 
power tests to come off the following week, and these require 
extra superintendence, so there will be no chance this year. 

Concerning the report of our committee, would say that Mr. 
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Widdicombe and I corresponded a number of times along some 
lines that we had in mind, but as yet the data are not in any 
shape to give in a report. 

I have the promise of considerable material along the line of 
tests of different forms of coils and radiator transmission effi- 
ciencies, but the subject is not complete enough to present. 

Assuring you again of my chagrin at not being able to do 
my part in the work, and begging you to understand that if my 
own personal desires could be realized I would be with you at 
the meeting, I am, with personal regards to yourself, 

Very truly yours, 
J. D. HorrMan. 


Secretary Mackay read the following communication from 
Chairman T. J. Waters: 


REPORT OF THE COMMITTEE ON COMPULSORY LEGISLATION. 


Cuicaco, January 10, 1908. 


Mr. W. M. Mackay, 
Secretary, American Society of Heating and Ventilating 


Engineers, New York City. 

Dear Sir: Replying to yours of the 19th ult., in which you ad- 
vise me that as Chairman of the Committee on Compulsory Leg- 
islation of our Society I will be expected to submit a report of 
progress at our next annual meeting, I wish to advise you that 
during my incumbency as President of the Illinois Chapter of the 
A. S. of H. & V. E. I appointed a committee which worked stren- 
uously during the fall and winter of 1906 and 1907 in having a 
bill prepared with a view of having the same passed at the meet- 
ing of the State Legislature of Illinois. The bill was entitled “ An 
Act to provide for the proper sanitation, lighting, ventilating, 
heating and protection from fire of public buildings, and to pro- 
vide a penalty for violation thereof.” 

In this bill provision was made for at least fifteen square feet 
of floor space and two hundred cubic feet of air space for each 
occupant to be accommodated in each room used for an assem- 
blage of ten or more persons, also for the supplying of at least 
thirty cubic feet of pure air per minute for each person. 

A provision was also made for at least eight square feet of floor 
space and two hundred cubic feet of air space, and for the supply- 
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ing of at least thirty cubic feet of pure air per minute for each 
occupant in an audience room, theatre or hall. 

These requirements were understood to refer to a system em- 
ploying mechanical means for removing foul and supplying fresh 
air, and it was stated that the requirement of thirty cubic feet per 
minute per occupant was to be enforced only when a difference of 
thirty degrees or more existed between the temperature of the 
room to be ventilated and external atmosphere. 

Stress was laid upon the provision that the apparatus was to be 
so installed as to prevent an uncomfortable draft, the inside tem- 
perature to be maintained with seventy degrees Fahr. in any 
weather and without greater difference at any two points on the 
breathing plane, in occupied portion of the rooms, than three 
degrees. 

In the ventilation of boiler, engine, pump, heater or tank rooms 
these were to be provided with doors or shafts, fans or other 
means of ventilation where a temperature of 90 degrees Fahr. or 
greater was to be contended with, and the bill provides means to 
change the atmosphere not less than once every ten minutes in 
order to prevent the rising of the temperature of the entering 
air above 120 degrees Fahr., also to provide the proper quantity 
of fresh air at the same time. 

The use of wooden flues or air ducts for heating and ventilat- 
ing apparatus was prohibited and proper protection was ta be 
provided in the form of guards or casings about combustible 
materials. 

This bill when it becomes a law will cover the same points 
and form a part of similar acts in the States of Massachusetts, 
Act of 1902; New Jersey, Act revised 1903; New York, 1904, 
and Pennsylvania 1905, and the only reason for it being held over 
until the next meeting of the General Assembly was on account 
of late date of its reading. 

I wish to assure the Society that the members of the Illinois 
Chapter will work unceasingly and with united effort to have 
such a bill as is above outlined passed at the next meeting of our 
Legislature, January, 1909, and the writer sincerely hopes that 
we may be successful in accomplishing our purpose. 

Very respectfully, 
T. J. WATERs, 
Chairman, Committee on Compulsory Legislation. 








PROCEEDINGS OF THE 


Secretary Mackay: I have received a copy of a letter from an- 
other member of the committee, Mr. W. H. Bryan, addressed 
to Mr. Waters. 


St. Louis, Mo., January 11, 1908. 
Mr. T. J. WATERS, 
710 Tribune Building, Chicago, III. 

Dear Sir: Your valued favor of I1oth inst. at hand enclosing 
copy of your report as Chairman of the Committee on Compul- 
sory Legislation. Same seems to cover the ground very well, 
and I have no further suggestions to make. I presume the Com- 
mittee has not been called together for the reason that there 
seemed to be no special work which they could do just now, 
there being little or no agitation at this time. No movement of 
this kind is under way in Missouri so far as I know, and the time 
hardly seems ripe to begin one. However, this is an important 
committee, and I have no doubt it will render valuable service. 
You may of course count upon me for any committee work that 
may develop. Am sending a copy of this letter to the Secretary 
as suggested. 

With continued regards, I am, 

Very truly yours, 
Wiiiam H. Bryan. 


President Snyder. You have heard the report. Are there any 
remarks? They are to be congratulated upon having pushed this 
matter tc the point they have, and I am sure we wish them suc- 
cess. 


TELLERS. 


President Snyder appointed as tellers Homer Addams, of 
Allentown, and Samuel Kauffman, of St. Louis. 


NEW BUSINESS. 


Mr. Franklin: The Board of Governors have assigned to me a 
very pleasant duty, and that is, to commend to your considera- 
tion the name of Charles W. Newton, as an honorary member. 
The Society at the present time has but one honorary member. 

I look back to the beginning of my life as a heating engineer, 
when I was privileged to be associated with Mr. Newton, and I 
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found him a man full of experience and knowledge, and what 
was a wonderful thing I had never met in other men, he was al- 
ways ready to impart to me everything that he knew. Any 
problem that came up he was more than glad to explain why he 
would do it that way. It afforded me great pleasure to be asso- 
ciated with him, and I owe him a great debt. And so, gentlemen, 
it is a great pleasure and privilege to place before you for hon- 
orary membership, the name of Mr. Charles W. Newton, rec- 
ommended by the Board of Governors. 

I move, Mr. President, that Professor Carpenter be authorized 
to cast one ballot for the Society, for the election of Charles W. 
Newton as an honorary member. I ask for unanimous consent. 

Which, being duly seconded, was unanimously agreed to. 

As authorized, Professor Carpenter cast one ballot for Charles 
W. Newton, as an honorary member, and the President an- 
nounced the result. 

Mr. Chew: I think there are some here to-day who do not 
know that on the charter papers of this Society Mr. Newton 
figures as our President. He was once President of the Society, 
although his modesty would not allow him to serve a full term. 
He, nevertheless, made it possible for this body to be chartered 
according to law. 

Further than that, he was interested in his work. He has as- 
sisted wherever he could, and has supported many of the mem- 
bers when their applications were handed in for membership in 
this body. 

He has, also, been identified with some of the most notable 
hot-water heating work ever done anywhere—certainly in the 
United States. And when we honor a man of that character we 
certainly do credit to ourselves. 

And further, Mr. Franklin has told you that in a generous 
measure he possessed the informaticn of the advanced engineers 
when Mr. Franklin was a young man, and was willing to help 
others, which, I think, is a further credit because in those early 
days men were not as generously disposed to impart their infor- 
mation as we now find them, not only in our own Society, but in 
all fields of mechanical engineering. 

President Snyder: In the report of the Secretary he mentioned 
the delay in returning discussions, which entails upon the Society 
an unwarranted expense, to say nothing of the delay. I think 
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it would be in order for some one to make a motion that the Pub- 
lication Committee be instructed not to wait longer than thirty 
days for the return of any such matter, and if not returned that 
the committee be instructed to proceed with the Proceedings with 
the data at hand. We cannot afford to wait for our Proceedings. 

After some discussion Professor Carpenter made such a mo- 
tion, and Mr. Franklin moved to amend, so as to make the time 
sixty days. Carried as amended. 

Some discussion took place in regard to the delay of the reports 
of special committees, but no action was taken. 

Mr. Franklin: In the President’s address is the matter of giv- 
ing the Publication Committee sufficient power to call upon 
members—to name a member and the subject on which he is 
to submit a paper. The President and the Board have found 
some difficulty in getting the members to prepare papers. As 
your President has well said in his paper there seems to be a 
diffidence or actual reluctance. This Society should have the 
benefit of the members preparing papers on subjects that they are 
capable of preparing them on. It has been thought by the Board 
of Governors that this committee should be given the power 
mentioned in the President’s address—that it should be vested 
with the same plenary powers as are bestowed upon the editor 
of a paper, the power to name a member and the subject upon 
which he is to submit a paper. 

I move that the Publication Committee be given the power as 
indicated in the President’s address .. 

The motion was seconded, and after some discussion was 
agreed to. 


THE ILLINOIS CHAPTER. 


Mr. Hale, Secretary of the Chapter: We do not want to put 
ourselves in the foreground, but we believe we are accomplishing 
something for ourselves. This Society has two meetings a year, 
one in January and one in July, while the Chapter has one every 
month from October to May. We have had a number of papers 
which were very interesting, and which will probably be sub- 
mitted to this Society for consideration. 

The Illinois Chapter is well into its second year, and wishes to 
report an unusual interest in its meetings and prospects for a very 
profitable season. 
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The annual election of the Chapter was held on October 14, 
1907, the officers elected being as follows: ~ 


JAmEs Mackay, President, 
GEo. MEHRING, Vice-President, 
Joun F. HaAte, Secretary, 
Avucust KEuM, Treasurer. 


BOARD OF GOVERNORS. 
a) 
EpMUND F. Capron, 


SAMUEL R. LEwiIs, 
Tuos. J. WATERS. 


All of our meetings are held in the rooms of the Western So- 
ciety of Engineers, where we have the use of the reading-room 
containing an extensive engineering library and magazines of to- 
day, also, the meeting-room with a capacity of 150 persons. 

The first meeting after election was addressed by Mr. L. Bruch, 
who gave a very interesting illustrated talk on the manufacture 
of cast-iron radiators and boilers. The second half of the even- 
ing was spent in the discussion of “ hot water under forced cir- 
culation.” 

The second meeting of the Chapter was held on Monday even- 
ing, December 9, 1907, the subject. being “ Smoke Prevention,” 
the speaker of the evening being Mr. Paul P. Bird, Chief of the 
Smoke Department of the City of Chicago. 

On the evening of January 13, 1908, the Chapter was ad- 
dressed by Mr. J. J. Houlihan, Chief Boiler Inspector for the 
City of Chicago, and his talk led to much discussion regarding 
the formula for figuring safety valves, also the tendency to in- 
crease the tensile strength of steel for tubular and fire-box 
boilers where a reduction in thickness was desirable. 

A special committee appointed by the President was present 
at a number of smoke tests in the city schools as well as several 
factory plants where the approved form of setting according to 
the city regulations was compared with other methods, both 
calculated to eliminate the smoke evil, a subject close to a Chi- 
cagoan heart, on account of the nature of the coal close at hand 
and the necessity of using this in preference to coal containing 
less volatile matter. 
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Our committee reports a number of tests they now have in 
preparation, the results of which will be submitted to this So- 
ciety in due time. 

Our meetings have been very well attended, and we feel that 
the establishment of Chapters in other States will be of the 
greatest benefit to the parent body, in the fact that it brings the 
members together more frequently and maintains an interest in 
the Society affairs that is not always possible where the meet- 
ings are held but twice a year. = 

The proceedings of our various meetings will be fully re- 
ported to the Secretary of the Society, and will in all probability 
find their way into the Society’s records. 

We wish to extend an invitation to all of those contemplating 
Chapters in various States to visit us, and it may be possible 
that they may be able to profit by the experience we have just 
been through. 

Mr. Donnelly: I want to inquire whether any action has been 
taken in regard to what a member may use to designate his mem- 
bership in the body. I think members should put on their cards 
such designation so that it can be seen they are members of this 
Society. 

Secretary Mackay: I can only say many of the members now 
use the lettering on their letter heads—‘‘ Member of the Amer- 
ican Society of Heating and Ventilating Engineers.” Mr. Don- 
nelly has suggested that we get a miniature of the Society’s em- 
blem or something of that sort and furnish it to the members, 
but nothing has been done. 

Mr. Donnelly: I move the Board of Governors prepare such 
designation, something which will authorize them to use cer- 
tain lettering or certain emblem, and request the members to 
use it. 

The motion was duly seconded, and was agreed to. 

On motion the session adjourned. 


First DaY—EVvENING SESSION. 


(Tuesday, January 21, 1908.) 


The convention was called to order at 8.20 p.m. by President 
Snyder. 
President Snyder: We will first hear the report of the tellers. 
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The tellers presented the following report: 


New York, January 21, 1908. 


Your tellers beg to report the following result after tabulat- 
ing votes for officers from 150 members qualified to vote. 


President. 
Jas. Mackay 
T. J. Waters 


Ist Vice-President. 
Jas. D. Hoffman 
Geo. H. Mehring 


2d Vice-President. 
B. F. Stangland 
J. J. Blackmore 


Wm. Mackay 
Hugh J. Barron 


Board of Governors. 
C. B. J. Snyder 
Pei i GI no's crenucenesveccisensenns 129 
W. Nelson Haden 
August Kehm 
Frank K. Chew 
B. S. Harrison 
J. H. Brady 
Bert C. Davis 
Jno. F. Hale 
W. H. McKiever 


Respectfully subscribed, 
Homer ADDAMS, 
Tuos. BARWICK, 
Sam KAUFFMAN, 
Tellers. 
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We will now take up the report of the Committee to Collect 
Data on Fan Blast Heating. 

Mr. William G. Snow, Chairman, presented a report of 
progress. 

After a long discussion the matter was laid over, for the Com- 
mittee tc bring in a report at the next meeting. 

On motion the session adjourned. 


SEconD DAy—AFTERNOON SESSION. 


(Wednesday, January 22, 1908.) 


The convention was called to order at 2.15 p.m. by First Vice- 
President, Mr. James Mackay. 

Vice-President Mackay: The first paper on the programme is 
“ The Transmission of Heat Through Radiator Surfaces at Vari- 
ous Temperatures,” by John B. Allen. Mr. Allen is not here, and 
we thought it best to hold the paper in abeyance a little while until 
he arrives. We will take up the report of the Committee to Col- 
lect Data on Hot-water Heating for Residences. 

Mr. E. F. Capron read a preliminary report, which, after con- 
siderable discussion, was laid over. 

Mr. Quay: I move that a committee of three or five be ap- 
pointed to take up the question of heating surface of house-heat- 
ing boilers and report at the next meeting. 

The motion was duly seconded and agreed to. 

Vice-President James Mackay: We will take up the paper 
“ The Transmission of Heat Through Radiator Surfaces at Vari- 
ous Temperatures,” by John R. Allen. Professor Kent will read 
the paper. 

The paper was read by Professor Kent, and was c‘scussed by 
Messrs. Cary and Chew. It was then laid over for further d‘s- 
cussion at the summer meeting. 

Vice-President Mackay: We will pass to a paper on “ The 
Austrian Coefficient for the Transmission of Heat Through 

suilding Materials,” by Mr. W. W. Macon. 

Mr. Macon read the paper. It was discussed by Messrs. Cary 
and Kent. 

Vice-President Mackay: We will now take up Topic No. 1, 
“The Additional Amount of Radiation Seeming Advantageous 
for Warming Rooms Exposed to the Strongest Wind Effect.”’ 
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The topic was discussed by Vice-President Mackay and Messrs. 
Chew, Witten, Cary and Franklin. 

Mr. Chew (addressing President-elect James Mackay) : I have 
been deputized by Mr. Thompson, of the International Corre- 
spondence School, to bestow upon the newly elected President 
these volumes, dealing with the technology of heat and a lot of 
other things. A set of these books has been given to each of our 
Presidents for a number of years back, and I think we can appre- 
ciate them as an honor to the Society, coming from such an 
educational institution as his. These, you can see, are no small 
gift, and are well worth being received and appreciated. The 
gift consists of a set of text-books of the International Corre- 
spondence School of Scranton, Pa. 

The speaker here handed a set of technical books to Mr. Mac- 
kay. (Applause. ) 

President-elect Mackay: I thank Mr. Thompson, of the Inter- 
national Correspondence School, for his valuable present which 
will be highly appreciated. 

After some announcements the meeting adjourned until Thurs- 
day morning, at 10.30 o'clock. 


Tuirp Day—MornincG SESSION. 


(Thursday, January 23, 1908.) 


The convention was called to order by President Snyder, at 
10.45 A.M. 

President Snyder: The first part of the programme is “ Rela- 

tive Corrosion of Wrought Iron and Soft Steel Pipes,” by T. N. 
Thomson. 


Mr. Thomson read the paper, which was discussed by Messrs. 
Cary, Carpenter, Kent, Donnelly, Barwick, Barron and Speller. 

Mr. Quay: I desire to take this opportunity to refer to the un- 
timely death of Mr. Theodore L. Webster, of the firm of Warren 
Webster & Co., of Camden, N. J., who was killed in a railroad 
accident in that city December 27th. We miss his genial pres- 
ence, as he was always in attendance at our meetings, as well as 
was his brother, the two being inseparable. I move that condo- 
lences be sent to the widow of Theodore L. Webster. 

The motion was duly seconded and agreed to. 
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President Snyder: I have received communications from vari- 
ous places which desire our mid-summer meeting, viz.: Buffalo, 
Chicago, Cincinnati, Cleveland, Columbus, Denver, Detroit, Du- 
luth, Milwaukee, Niagara Falls, Seattle, Kansas, Indianapolis. 

The various cities were called and the members expressed their 
preference. 

The meeting adjourned until afternoon. 


Tuirp DAy—AFTERNOON SESSION. 
(Thursday, January 23, 1908.) 


The convention was called to order at 2.30 p.m. by President 
Snyder. 

President Snyder: The next paper will be the paper by Mr. 
Wing, entitled “ Fuel Economy.” 

Mr. Wing read the paper, and it was discussed by Messrs. 
Kent and Cary. 

A paper on “ Air Washers ” was then read by Mr. Weinshank, 
and discussed by Messrs. Kauffman, Cary, Kent and Barwick. 

On motion the subject of air washers was referred to a com- 
mittee to collect information. 

President Snyder: We will proceed with the installation of of- 
ficers. 

(All the newly elected officers were escorted to the rostrum. ) 

President Snyder (addressing newly elected officers) : Gentle- 
men, it becomes my pleasant duty to turn over to you the work 
of the Society for the coming year. I wish you every success. 
( Applause. ) 

(The gavel was presented to President-elect James Mackay, 
of Chicago. ) 

President Mackay: Gentlemen, members of the American So- 
ciety of Heating and Ventilating Engineers, I appreciate highly 
the great honor you have conferred in electing me your presid- 
ing officer to occupy the chair so well filled by those splendid men 
who have been my predecessors. I feel a sense of gratitude for 
the success our Society has achieved. But we have more work 
before us, and it rests with you and the members of the Society 
as to what we make of it. Your officers are of your creation, to 
carry out your desires and wishes, and we bespeak your hearty 
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cooperation and ask that you individually do what you can to 
make the coming year and all other years a success. (Applause. ) 
(The remaining officers took their respective places. ) 
President Mackay: You now have before you the balance of 
the programme for the afternoon session. 
Professor Kent then read a paper on “ Testing and Rating 
House-heating Boilers.” 
After a brief discussion the paper was laid over and referred to 
the Committee on Standards. 


BY-LAWS. 


President Mackay stated that the Board of Governors had fa- 
vorably considered the proposition of amending the By-Laws so 
as to provide that the Treasurer be a member of said Board. 

Mr. Barron: I give notice I will offer such an amendment. It 
seems to me every officer should be a member of the Board. 

Professor Kent : I do not see why the Secretary or other officer 
who is reélected every year should be a perpetual member of the 


Board. 

Mr. Chew: The recommendation was made by the Board that 
the Treasurer be made a member of the Board of Governors. 

Mr. Snyder: It was decided it would be wise to lay it before 
the Society and let the Society decide what should be done. 

Mr. Chew: I am not responsible for this recommendation; it 
was made by the Auditing Committee. They thought, after 
going over the business of the Society, it was a desirable thing 
to do. 

Professor Kent: I would be glad to vote for Mr. Scollay for a 
director for three years, but I have known in other societies 
where officers were made ex-officio members by virtue of their 
holding office proved bad practice. 

Professor Carpenter: I think I can explain this. The Treas- 
urer had charge of the funds, and it happened that the Board 
needed some information which could not possibly be had unless 
he had been on the Board. He could have been of material ad- 
vantage to the Board respecting the amount of money, disposal 
of the money and various things of that kind, and it seemed to 
me that the Treasurer could always be of assistance to the Board. 
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When this recommendation was brought to us by the Auditing 
Committee, which made a most careful audit of the books of the 
Society, all things seemed to point to the advantage of having the 
Treasurer on the Board. That is what led to the action. I ap- 
preciate thoroughly the dangers which follow from this ex-officio 
business. I know one society that has been water-logged simply 
because of that practice. But their practice is much more serious 
than our own—a man who has been President is always on the 
Board. As long as the men are elective officers we are not likely 
to be water-logged. 

Secretary Mackay: When the Society was first organized, the 
President only of the elected officers was a member of the Board 
of Governors. The Treasurer was not then and never has been 
a member of the Board of Governors. On account of the fact 
that we occasionally elected a President from a distance from 
headquarters, where the meetings have to be held, the First Vice- 
President was allowed to represent the President at meetings of 
the Board, and finally in making some changes to the By-Laws 
they added the Second Vice-President to the Board. The Sec- 
retary has always been a member. So the Board is composed 
now of the President, First and Second Vice-Presidents, the five 
members you elect, and the Secretary. (The speaker read Art. 
VI., Sec. 5, relative to the composition of the Board, also Sec. 
4, duties of the Treasurer.) The original incorporators of the 
Society felt the Treasurer should not be a member of the Board. 

(Some further discussion on the subject ensued, but no action 
was taken by the meeting.) 

Mr. Quay: I would suggest it might be wise to have a New 
York Chapter. I do not know whether any action has been taken. 
Our members have talked of having a Chapter in New York. 

President Mackay: The way to get at that is for twelve New 
York members to make application to the Board. 

Mr. Barwick: A great many questions coming up among the 
members could be taken up and discussed. We meet only once 
a year in New York, and very seldom any of us get so far as the 
Western cities when the summer meetings are on. I think there 
should be a Chapter in New York. 

Mr. Chew: The question of a Chapter in New York is not al- 
together new. The summer the Illinois Chapter was gotten up 
we talked this matter over, and a meeting was called and the 
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members invited to attend and say something, but the responses 
discouraged the people who had the matter in charge. 

President Mackay: It is purely a local matter. 

Mr. Chew: I suggest one of the past Presidents be called upon 
to preside, so the new Board can withdraw and do its work while 
the discussion goes on. 

(The suggestion was complied with, and Professor Kent was 
called to the chair, the Board withdrawing and meeting in an 
adjoining room in order to save time and enable the members to 
get away.) 

(Professor Kent in the chair. ) 

Mr. Donnelly: I notice in the report of the summer meeting, a 
resolution respecting the scope of the Society and the manufac- 
turers of certain apparatus making plans and specifications of 
their work was passed. I move that the question of manufac- 
turers of heating apparatus making plans and specifications be 
referred to a special committee to consider the subject to find out 
the ideas of the officials of the Master Steam Fitters’ Association 
and the trade in general, and report at the next meeting of the 
Society. 

Mr. Quay: I think we should also take up the question relative 
to boiler manufacturers with the Master Steam Fitters’ Associa- 
tion. But that can be taken up later. 

Mr. Barron: There won’t be any harm in getting a committee 
upon the subject. 

Mr. Donnelly: It is a question of limiting the scope of the 
engineer. I think it should be left to his own discretion. 

The motion was not seconded, and no action was taken. 

On motion the meeting adjourned. 


List of Members and Guests present at the Fourteenth An- 
nual Meeting, January 21, 22, and 23, 1908: 


MEMBERS. 


Appams, HoMeErR BRENNAN, JouN S. Cryer, T. B. 
Anoprus, N. P. Capron, E. F. Davis, JAMEs H. 
ArMAGNAC, A. S. CARPENTER, R. C. Denny, Epwarp B. 
Barr, Geo. W. Cary, A. A. Dick, TuHos. M. 
Barron, Hucu J. Cuew, Frank K. Dounerty, P. C. 
Barwick, THOMAS Crark, Gro. W. DonneELLy, Jas. A. 
Brapeury, C. R. Corsett, Frank J. Driscott, Wa. H. 
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DorNnHEIM, G. A. Kettoce, C. V. Rice, DANIEL J. 
Epear, A. C. Kenrick, A. E. Scotray, U. G. 
ENGLAND, GEo. B. Kent, JAMes M. Scott, Cuas. E. 
FarNnHAM, Geo. D. Krew1tz, Conway SHERMAN, L. B. 
FetpMAN, A. M. Lisk, J. P. Snow, Wm. G. 
FRANKLIN, A. B. Mackay, JAMES Snyper, C. B. J. 
Gompers, H. B. Mackay, W. M. SmirtH, F. W. 
GraHAM, Jos. H. Ma ttory, H. C. STANGLAND, B. F. 
Hate, Joun F. McArtuur, Cuas. D. STOCKWELL, W. R. 
Harvey, ANDREW McCann, Frank G. TERAN, CESAR 
Haskins, E. O. MEHRING, GEO. Tuomson, T. N. 
Hemincway, Ww. S. Mart1n, H. S. VrooMan, Wa. C. 
Hess, H. H. MonasH, Mark E. Wacconer, E. P. 
INGALLS, Frep’k D. B. O’HANLON, GEORGE WEBSTER, WARREN 
Jevvett, Stewart A. Ossourn, M. P. WEINSHANK, THEO. 
KAUFFMAN, SAMUEL Payne, JouHn A. Wine, L. J. 
KeuM, AvuGust. Petretkow, A. G. Wo re, WIttTsie F. 


GUESTS. 


Axpous, Geo. S. Foster, CuHas. K. Otis, G. E. 

ALLEN, E. P. GirForD, Rost. L. Otis, J. S. 

Austin, W. E. Hece, Jas. E. Purpy, F. G. 

Banr, E. L. Hocan, J. E. Peterson, G. 
Barnes, L. K. Hucues, Cuas. S. QuackeEnpsoss, L. H. 


Brack, J. Hunt, R. B. Ricuarp, P. M. 
BraemM_er, W. G. R. Koven, L. O. SANForD, L. O. 
Bropnax, C. M. Kracu, C. W. Seymour, C. H. 
CueNnoweTH, W. H., Jr. Le Compre, W. G. Sisson, C. W. 
Corpoy, JoHn A. Macon, W. W. Stevens, F. H. 
DanrorTH, M. E. Manony, Frank Stewart, D. 
Downe, Geo. E. MarsHa tt, A. B. StoucuTon, E. R. 
Ecxart, J. A. Mayo, Rost. Sutton, J. G. 
Epwakrps, J. E. McLarty, Joun D. TaytLor, W. W. 
Fay, Cuas. H. McPuerson, F. J. THOMPSON, WALTER 
Pox, =. C. Moore, L. Van Buren, W. 
Funpincer, C. G. Morrison, CHAS. Wuirten, H. W. 
O’Ner, A. J. 
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CLXXXV. 


AUSTRIAN COEFFICIENTS FOR THE TRANSMIS- 
SION OF HEAT THROUGH BUILDING MA- 
TERIALS. 


BY W. W. MACON. 


(Non-member of the Society—presented by request.) 


Feeling that the figures for the transmission of heat through 
building materials, as adopted by the Society of Austrian En- 
gineers and Architects, might well be placed in the records of the 
American Society of Heating and Ventilating Engineers, espe- 
cially as these figures allow for some interesting observations to 


be made in comparison with the present practice in this country, 
a translation was made of the published figures of that society, 
reducing them from the metric system to the English system 
here in use. It is understood they are based on tests made in 
connection with the heating and ventilation of the new stock 
exchange at Budapest. 

The percentage increase or correction to be made for exposure 
or for the location of the rooms in a building is not so great as 
commonly employed in this country. For example, after the 
amount of transmitted heat is calculated for a given room an in- 
crease of 20 per cent. for a northern exposure is provided for, 
where it has been common to use as much as 25 in this country, 
and for east and west exposures the figures are increased by 15 
per cent., whereas, a room with a western exposure is here sub- 
ject to a factor increase of 25 per cent. and when on the east side 
of the building to one of 15 per cent., while a south room would 
have the calculation increased by, say, 5 per cent., where the Aus- 
trian figures do not allow for any increase for the southern ex- 
posure at all. In both Austria and this country Io per cent. is 
added in all cases for inleakage of air. 
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The Austrian coefficients call for a further modification for 
lofty rooms or rooms over 4 meters (13.12 ft.) in height. Then 
the inside temperature is not taken as that at the breathing line, 
or head high as they call it, but is calculated as the mean between 
the head high temperature and the temperature at the ceiling. 
The ceiling temperature is said to be equal to 


T’=T+01T (AH — 3) 


T being the temperature head high in degrees Centigrade and 
H the room height in meters. This equation in English units is 


t! = t + 0.03 (t — 32) (h — 10) 


t’ and ¢ being the temperatures at ceiling and head high, respect- 
ively, in degrees Fahrenheit, and h the room height in feet. Then 
the mean inside temperature for heat transmission calculations 
is % (t’+ 2). 

The figures are also interesting in that they serve as an ex- 
ample of the great refinement to which the foreign engineer is 
wont to go. It may be added that the transmission of heat 
through different types of floors and roofing is given, with a de- 
tail illustration of the type of floor and roof, and that the co- 
efficients for transmission through concrete are included. 

An accompanying table gives the value of transmission of heat 
through various kinds of outside wall; brick, stone and concrete. 


TABLE I. 
Heat TrRanemission Toroven Burtpine WALLS. 


Number of British thermal units per square foot of surface per hour for 1 degree Fahr. difference 
in temperature on opposite sides. 


lam Brick. -———CONCRETE.-—- 
Thickness. Plastered Plastered With2in. With1-in. Sand- Lime- Oedtacs With 
Inches. inandonut. Inside. air space. air space. stone. stone. ary. air space. 





tal o , oe 0.23 0. 0.30 
Z 19 


12 P “ a 
16 4 ° .22 17 ‘ 26 
20 P ° ‘ sake mf 0 é 24 
2 ° ‘ . osee P 45 .f -22 
2] 39 P I rr A 41 p 20 
32 if ‘ : ime 3a 36 4 19 
3% ° P ° nit ‘ A 4 .18 
” i at ; oa 2 32 -22 out 


0. 0.64 128 
‘51 56 


It will be noted that the sandstone and limestone are subject to 
the greatest loss of heat, the limestone averaging about 10 per 
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cent. more than the sandstone; that ordinary concrete is the next 
greatest loser of heat; but that concrete with an air space is, for 
the ordinary thicknesses obtaining in building construction, a 
loser of less heat than ordinary brick walls. The singular thing 
in connection with a concrete wall with an air space is that while 
it loses less heat for the smaller thicknesses of wall, as compared 
with the same thicknesses of brick wall, it loses more heat in pro- 
portion than does the brick wall, as the thickness of wall is in- 
creased. 

The figures published by the Austrian Society cover also brick 
walls with stone facing. It gives the coefficients for brickwork, 
4, 10 and 20 inches in thickness with stone facing 5 to 40 inches 
thick, and the refinement is carried to such a degree that the co- 
efficients for heat transmission are given for brick walls with a 
limestone facing and also with a sandstone facing. The figures 
given in the original table for a 4-inch brick wall with both lime- 
stone and sandstone are practically the same as the figures for a 
brick wall plastered inside and out. The values for a 10-inch 
brick wall with stone facing are a little greater than the brick 
walls. 

A second table gives the heat transmission through partitions 
and inner walls. The original figures include those for partition 


TABLE Il. 
Heat TRANSMISSION THROUGH PARTITIONS AND INNER WALLS. 


Number of British thermal units per square foot of surface per hour for 1 degree Fahr. difference 
in temperature on opposite sides. 


Thickness. Wood plastered Plaster 
Inches. : both sides. Ordinary.* construction. 


.64 
60 
56 
52 
49 
vs 


* Brick partition walls plastered about 10 per cent. less than outside plastered brick walls, 


walls of brick, plastered, but these are not given in the table, as 
they are about 10 per cent. less than outside plastered brick walls, 
this being an indication of the fact that inside and outside brick 
walls are differentiated. 
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The values for various types of floors and roofing are as fol- 








Plaster ceiling, planks, filling, double wood floor, 0.055 B. T. 
U. per degree difference. 


Bb Ak & 


Single wood floor, 0.33 B. T. U. per degree difference. 

















Plaster ceiling, air space, filling and soft wood floor, with cold 
air above, 0.1 B. T. U. per degree difference ; with cold air under, 
0.05 B. T. U. per degree difference. 





























Plaster ceiling, air space, filling and double floor, with cold 
air above, 0.088 B. T. U. per degree difference; with cold air 
under, 0.045 B. T. U. per degree difference. 


Reénforced concrete ceiling with double flooring, 024 B. T. U. 
per degree difference. 


ed 


; f AIR 6PACE ; " 


Reénforced concrete ceiling, with double flooring and plaster 
ceiling inclosing an air space, 0.187 B. T. U. per degree dif- 
ference. 
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Reénforced concrete ceiling, with plaster expanded metal con- 
struction, concrete with expanded metal, filling and double floor- 
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Reénforced concrete roof, with plaster, inclosing an air space, 
cement with expanded metal reénforcing, asphalt and gravel 
covering, 0.2 B. T. U. per degree difference. 


(To indicate the refinement in practice, it may be stated in this 
connection that figures are given for beams 6.3 inches in height 
to beams 21.7 inches, and for each of these different heights a 
value depending on the spans between the beams. The figures 
vary from 0.199 heat units for the case where the girder is 6.3 
inches high and the span 48 inches to 0.202 for the case where 
the beam is 21.7 inches high and the span 32 inches. ) 


Reénforced concrete roof without air space, 0.57 B. T. U. per 
degree difference. 


For tar paper roof over I-inch boards, 0.436 B. T. U. per de- 
gree difference. 

Zine and copper roofing on 1-inch boards, 0.44 B. T. U. per 
degree difference. 

Slate roofing on I-inch boards, 0.43 B. T. U. per degree dif- 
ference. 

Tiling without boards, 0.99 B. T. U. per degree difference. 

Corrugated iron without boards, 2.13 B. T. U. per degree dif- 
ference. 
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WINDOWS AND SKYLIGHTS. 


For single windows about %-inch thick, 1.08 B. T. U. per de- 
gree difference. 

Single windows about %-inch thick, 1.07 B. T. U. per degree 
difference. 

Double windows, 0.47 B. T. U. per degree difference. 

Wired glass, 1.04 B. T. U. per degree difference. 

Single skylight, 1.14 B. T. U. per degree difference. 

Double skylight, 0.48 B. T. U. per degree difference. 


DOORS. 


For doors, values are given for outside and inside doors, and 
for doors of soft and of hard wood. The coefficients are given 
in an accompanying table: 


TABLE IIl. 
Heat TRANSMISSION THROUGH Doors. 


British thermal units per square foot of door per hour per degree difference in temperature on 
opposite sides of door. 


Thickness. ——_Sort Woop.———_,, 
Inches. Inner. Outer. 


n 0.46 
1 .39 
1} 31 
2 26 
2} 21 


DISCUSSION. 


Professor Kent: I want to ask if you have any information 
about the amount of the difference in temperature at which these 
experiments were made. It may be the difference in temperature 
is much greater tuan those in Peclet’s experiments. 

Mr. Macon: I do not know anything about the differences. 
Nothing in the information I have says anything about it. 

Professor Kent: The figures are surprising. As I remember 
the figures for a 16-inch wall, I think we have about 23 B. T. U. 
for 100 degrees difference in temperature, and this is 46. For- 
mer tables, based on Peclet’s results, show 103 for plaster, for 
single windows, and, I think, most tables have it 120. I do not 
know where the increase came from, but this table gives it 195. 
This is a tremendous difference. We have had papers by Hauss 
of Belgium, and Jones of England, covering these points, and 
this is different from anything we have had yet. 
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Mr. Macon: | was surprised with the glass surface coefficient. 
I have talked with others, and they cannot give any reason why 
these figures should be so large. They feel that our old figures 
are about right for general practice in that country. 

There is another consideration that affects the practice in coun- 
tries abroad, and that is, it is practically impossible for them to 
get steam pressures much over one pound. 

Mr. Cary: I notice that provision is made for concrete con- 
struction. That is becoming very common. There is more and 
more concrete construction going in every year, and it has come 
to stay. I think it would be well if the committee on hot-water 
heating is continued, for it to collect data on this subject and fur- 
nish us with the necessary coefficients for concrete. If the Aus- 
trian coefficients are so divergent from our own practice, we 
would like some information of our own. 

Professor Kent: It is time that new experiments were made 
on heat transmission through walls, etc., under American condi- 
tions. I have placed on the blackboard a sketch of an apparatus 
I have proposed for making such experiments. (See Fig. 1.) 
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Here is the brick wall and here an opening in it 5 feet square. 
The opening is lined with a 2-inch plank with 4 inches of felt 
around it. The box extends into the room, where the tempera- 
ture is 70 degrees, or any other temperature ranging from 50 to 
80. We have in this space between the planks 16 square feet 
of substance to be tested—it may be a sheet of glass, or boards, 
or a 16-inch brick wall, plaster, or anything else that one wishes 
to test. Outside there is a recording thermometer, a recording 
anemometer, showing the force of the wind, and a recording 
weather vane showing the direction of the wind. The amount 
of heat transmitted through this 16 square feet of surface, if the 
temperature on the inside is kept constant, depends on three 
things—temperature out-of-doors, force of the wind, and the 
direction in which the wind strikes. Inside we have a closet pro- 
tected by a non-conducting covering, so as to keep it at a uni- 
form temperature, whatever may be the temperature of the room. 
Inside of the closet we put electric lamps or other electric heating 
device which will heat the air and keep it at one temperature. An 
asbestos curtain in front of the lamps prevents their radiating 
heat into the wall. A thermostat is used to regulate the current 
to these lamps, so the temperature in the closet is constantly 
kept at or about 70 degrees, and the actual temperature is regis- 
tered by a recording thermometer. All the data are taken by 
recording instruments, so that the apparatus may be run for 
many hours without the attention of an observer, and from these 
data coefficients of transmission may be determined which should 
be more reliable than those of Peclet. The closet being thor- 
oughly insulated on all sides except the 16 square feet of exposed 
wall, the heat transmitted through it is the same as that furnished 
by the electric current, and this is measured by a recording watt 
meter. 

Mr. Cary: Professor Kent has suggested something very val- 
uable and useful, but I would suggest the use of electric wires in 
the rear chamber instead of electric lamps. I know of experi- 
ments where they made some experiments with lamps and 
changed to wires and succeeded in getting better results. The 
exact number of B. T. U. delivered is obtained by watching the 
electric meter. 
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CLXXXVI. 


RELATIVE CORROSION OF WROUGHT IRON AND 
SOFT STEEL PIPES. 


BY T. N. THOMSON, 


(Member of the Society.) 


The physical properties of wrought-iron and steel pipes have 
been brought to my attention during the past few years, and I 
have spent considerable time trying to determine whether modern 
soft steel pipe is really superior or inferior to modern wrought- 
iron pipe for heating and plumbing purposes. The matter was 
originally brought to my attention by the pipe manufacturers, 
who stated that we are wrong in supposing that steel pipe is less 
durable than wrought-iron pipe. Indeed, they showed me the 
results of numerous tests which demonstrated that, as far as 
corrosion is concerned, the life of wrought iron and the life of 
soft steel are practically the same when the pipes are subject to 
the same conditions. 

I did not doubt the records of these tests at all, bui as they 
were principally laboratory tests I could not consider them as 
convincing as the condemnation of steel pipe by steam-fitters and 
contractors. Then we tried to investigate along practical lines. 
I had not gone far when we found that a peculiar condition of 
affairs exhibited itself as follows: 

(1) A large proportion of the members of the heating trade 
denounced steel pipe, because, as they said, “ It splits, breaks the 
teeth of the dies and rusts out too quick.” Contractors who 
would acknowledge that they carried steel pipe in stock a few 
years ago could scarcely be found; they invariably all supposed 
they carried only wrought-iron pipe. 

(2) Engineers and architects very freely specified that 
“ wrought-iron pipe (not steel pipe) must be used, etc.,” their 
impression being that the increased cost of wrought-iron pipe 
over steel pipe was more than compensated for in the greater 
period of usefulness of the wrought-iron pipe over the steel pipe. 
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(3) Instructors in trade schools, professors in colleges, and 
even the writers of text-books were known to emphasize the sup- 
posed fact that steel pipe was not as durable as wrought-iron pipe, 
and that the latter should be used in preference to the former, 
particularly for underground work. 

(4) On the other hand, statistics showed that the makers of 
steel pipe furnished about 80 per cent. of all the welded pipe 
then used in America. I also found that not only had the makers 
of steel pipe spent millions of dollars in the development of vast 
plants, but that they had also made a large number of experiments 
and tests to determine the relative durability of wrought-iron and 
steel pipes, and that their findings invariably were to the effect 
that the life of these two materials is about the same when they 
are subject to equal conditions. 

(5) Wrought-iron pipe and steel pipe resemble each other so 
closely that many engineers, contractors, architects, and even 
steamfitters themselves, cannot distinguish a difference. I know 
this to be a fact, for I have tried a number of high-class repre- 
sentatives of these several vocations, and they almost all acknowl- 
edged that they could not determine the difference unless they 
were first to cut and thread the pipes; then those pipes which 
appear most difficult to thread they would christen steel pipes, 
while those which appear more easy to thread they would call 
wrought-iron pipes. But this process of determining a difference 
is not reliable, for it is a fact that a man working with sharp and 
properly designed dies can thread steel pipe almost as easily as 
he can thread wrought-iron pipe. This was demonstrated by a 
series of tests I made for the International Correspondence 
Schools in 1905, full records of which can be found in the 1905- 
1906 proceedings of this Society. 

As by far the greater part of the every-day work of our stu- 
dents in heating and ventilation is principally the manipulation of 
welded pipes, we considered this subject of sufficient importance 
to investigate and try to find something absolutely definite re- 
garding the relative corrosion of modern wrought iron and mod- 
ern mild steel pipes when both are subject to the same actual 
working conditions as they occur in practice. With this end in 
view we commenced by quietly circularizing about 300 heating 
engineers and contractors, offering a book to each in exchange 
for a small piece of corroded pipe which had been in service only 
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a few years, we to pay express charges at our end. Each cir- 
cular letter was accompanied by a sheet with printed questions 
relating to the history of the sample, and was provided with 
blank spaces for the answers. 

My object in trying to obtain these samples and their histories 
was to find how many were wrought iron and how many were 
steel. I expected to find that at least 80 per cent. of the samples 
of corroded pipe sent to me would be steel, but they were not. 
Of the samples received only ten gave out within four years of 
service, six of these being steel and four being wrought iron. An 
examination of these samples showed that uniform corrosion 
took place in both the wrought-iron and the steel pipes. An 
excellent example of uniform corrosion of a 3-inch black wrought- 
iron underground cold-water pipe came from Chicago. It had 
been in use three years; fully half of the metal was “ eaten off ” 
the outside, while the inside was but slightly corroded. There 
was no pitting present in this sample. Another good example 
of uniform corrosion was exhibited in a piece of 14-inch black 
wrought-iron exhaust pipe from power boilers in Tonawanda, 
N. Y. This had lain in damp soil and ashes four years before 
giving out. The thickness of this pipe varied from about one- 
half the original thickness to tissue paper thickness, but no pit- 
ting was present. The corrosion was chiefly external, and no 
doubt was due to the moisture and the ashes. But a better ex- 
ample of uniform corrosion was found in a piece of 2-inch steel 
pipe from Boston. This pipe was used as a wet return for a 
direct-radiation low pressure heating system, the pressure never 
exceeding 3 pounds. This pipe was put in February, 1904, and 
was removed March, 1905. The pipe was run on top of a cement 
floor over which was a plank floor on which coal was stored. 
Some of this coal worked down through the wood floor so that 
the pipe was partially buried in coal. After each heavy rain 
some surface water would leak through into the coal bin, so that 
it is probable the coal around the pipe was continually moist. 
The pipe was not covered with pipe covering. The corrosion 
was all external. The inner surface was not corroded in the 
least. 

Three galvanized nipples were received from one party in 
Newark, N. J. They were reported to have been all taken from 
the same pipe line, which was used for hot-water circulation 
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between a tank and a heater for a house supply of hot water. 
Two of these nipples were wrought iron and one was steel. They 
were all pitted to about the same extent. 

A study of the samples received from the trade would lead 
me to assume that (1) both wrought-iron and steel pipes which 
convey steam or hot water will corrode very rapidly when buried 
underground in wet or damp soil or ashes, the corrosion being 
principally external; (2) both wrought iron and steel pipes which 
convey hot water become rapidly corroded if the air and other 
gases naturally solvent in the water are not permitted to escape 
from the water previous to its passage through the pipes, as in 
feed-water heater connections and hot-water circulation pipes 
for plumbing purposes, this corrosion being principally internal 
if the pipes are not buried underground. (3) That the life of 
either wrought-iron or steel pipes subject to both of the afore- 
said conditions will be much shorter than if the pipes are sub- 
ject to only one of them, because the metal will thus become rap- 
idly corroded at both the internal and external surfaces. (I re- 
ceived no samples which show this, neither have I made tests to 
prove it, but it seems rational to form this opinion at present.) 
(4) It is not a fact that the destruction of wrought-iron pipes is 
in the form of a uniform corrosion, while the destruction of steel 
pipes is in the form of pitting; they appear to be on an average 
nearly alike with the difference, if any, in favor of steel. Of course 
no definite conclusion can be drawn from the study of a number 
of pieces of corroded pipes received from different parts of the 
country further than the facts we can see in the samples them- 
selves; for instance, the finest sample of uniform corrosion I 
received was mild steel. It came from Milwaukee, Wisconsin, 
is }-inch black steel pipe and is reported to have been used “ for 
heating water in a range boiler for domestic purposes.” It was 
in use two years. The corrosion is practically uniform without 
a sign of pitting. Part of the original thickness of the metal 
was corroded from the inside and about two-thirds from the 
outside. The pipe, which, no doubt, was originally standard 
weight, is now about ,,-inch thick at its thickest part and tapers 
down to tissue paper thickness in several places. 

To secure a record of facts regarding the period of usefulness 
of steel pipe as compared with wrought-iron pipe it is necessary 
to test a large number of samples of both steel and iron pipes 
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subject to exactly the same conditions, and these conditions must 
be the same as the conditions of practice. 

On March 7, 1906, I installed a number of pieces of wrought- 
iron and steel pipe for a corrosion test at the ceiling of the engine 
room in the Instruction Building of the International Corre- 
spondence Schools in Scranton, Pa., U. S. A., with the object 
of determining definitely whether steel pipe will last as long, or 
longer, than wrought-iron pipe, and by how much. The exist- 
ing conditions were as follows: 


Fic. 1. 


A 10o0-gallon galvanized iron boiler a in the engine room 
is set horizontally on two cast-iron cradles supported on brick 
piers. This boiler furnishes hot water to 24 combination cocks 
at four press-room sinks as at b and four slop sinks c. The 
water is heated by a I-inch brass steam coil inside the boiler. 
The water comes from our city mains and has a working pressure 
varying from 85 pounds to 135 pounds per square inch by the 
gauge. This water comes from enormous reservoirs in the 
mountains about twelve miles away. An analysis of the city 
water made while the pipes were under test was as follows: 


TABLE I. 


Magnesium 
Sulphur trioxide. .. 
Sodium chloride... . 
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This may be classed as ordinary good water and should not 
affect iron or steel pipes in any extraordinary way. 

The water on being heated in the boiler a circulates between 
the boiler and the sink cocks to insure hot water being drawn 
instantly when a cock is opened. The circulation is from the 
top of the boiler up through the flow pipe d and back through 
the return pipe e to become reheated in the boiler. These pipe 
lines are all composed of annealed brass pipe tinned both outside 
and inside and connected with heavy cast brass beaded fittings. 
A piece of 2-inch pipe 10 feet long was removed at x and re- 
placed with ten short pieces of 2-inch iron pipe screwed together 
as shown in Fig. 2. 





The temperature of the water as it flows through this pipe 
varies presumably from about 160 to 212 degrees, and the sup- 
ply of hot water is maintained day and night all the year around. 


Owing to the fact that these iron samples were connected to 
brass pipes, and also because a large number of presses and other 
printing and book-binding machinery driven by individual elec- 
tric motors are used in this building, we wired and cross-wired 
the pipes with copper wire as shown, connecting the ends with 
perfect contacts to the brass pipes at g and h. This was done 
under advice from electrical experts to carry any stray current 
around the samples and thus avoid decomposition due to litic 
action. It was thought this precaution would insure a corrosion 
that would be due to nothing but the ordinary action of the hot 
water on each sample, and that no sample would be favored in 
any way. The samples were installed March 7, 1906; were re- 
moved March 14, 1907, and were in constant service during that 
time. ; 

As soon as they were removed and separated, the ends were 
photographed (see Fig. 3) to show the rust formation and its 
thickness. The velocity of the water through the samples was 
always low; it never was high enough to wash out or dislodge 
the rust, which, therefore, formed a fairly uniform lining about 
2-inch thick in the black samples. The galvanized samples were 
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not affected this way; they corroded only in spots which presum- 
ably were imperfections in the galvanizing. 

Before installing the samples we weighed each one separately 
without the couplings, so that after the rust was all washed out 
and the samples weighed again the difference in weight indicated 
the total weight of metal lost by corrosion. Here we found that 
in the plain pipes 9 43 Ibs. of wrought iron lost 20# ozs., while 





9 43 lbs. of steel lost 24 ozs. (The galvanized samples are not 
included here because the zinc coating affects their durability.) 

This is where we are tempted to stop short and conclude that 
as the steel pipe in this test has lost more metal than the wrought- 
iron pipe it follows that the wrought-iron pipe is the more dur- 
able. But such a conclusion would be misleading and absurd in 
the extreme, because the life of a pipe depends not upon the 
amount of the corrosion but upon the deepest pitting. A cer- 
tain pipe may lose only 1 per cent. of its weight by corrosion 
when it begins to leak from*some pittings, while another pipe 
may have lost 50 per cent. of its weight by corrosion and still 
be perfectly tight and serviceable. Therefore, it appears evident 
that in order to determine the relative life of the samples it is 
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necessary to measure the depth of the pittings and base conclu- 
sions on these measurements. 

With this end in view, we sawed open each sample lengthwise; 
then an expert in micrometer measurements, a tool maker accus- 
tomed to very fine work, was detailed to measure the depth of 
the five deepest pittings in each half, making 100 micrometer 
measurements. It really was only necessary to measure the deep- 
est pitting in each piece, but to locate it by the eye was impos- 
sible. By selecting the five which appeared to be the deepest, 
however, we felt sure that we measured the deepest pitting in 
each piece. 

The accompanying Table I. is a record of the results of this 
test. 

The thickness of the metal under each pitting was first meas- 
ured by “ Starrett” transfer calipers having sharp points; then 
a very delicate small inside caliper was used to just touch the 
points of the transfer caliper, and the distance between the points 
of the inside caliper was measured with a I-inch micrometer. 
Each pitting was measured in the same way and by the same 
person. The measurements recorded here are believed to be cor- 
rect to within z,5, of an inch. 

Figs. 4, 5, 6, 7 and 8 are from photos of the samples after 
they were cut in halves. A close examination will show quite 
a difference between the corrosion of the steel and the iron. 


SUMMARY. 


Assuming that corrosion had been continued at the rate which 
existed during the period of the test, then the different samples 
would have become corroded through at the end of the number 
of days given in the accompanying Table II.: 


TABLE II. 


DURABBMLITY OF THE SAMPLES, 





Galvanized Pipe. 





Plain Pipe. 
re ee 850.4 days. | No.8. Steel pipe.........-....008 1162.9 days. 
No. 5. Wrought-iron pipe......... 980.5 ‘“ | No.3, Wrought-iron pipe......... 1162.9 “ 
SS ORES 780.5 ‘** | No.7. Wrought-iron pipe......... 70.0 
No. 2. Steel pipe...... ba siueannat 730.7 = Se GH biden sccssccaase 619.3 “ 
No. 9. Wrought-iron pipe......... 730.7 * 
No. 1. Wrought-iron pipe......... 686.5 “| 
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The average life of the plain steel pipe samples is 796.9 days, 
while the average life of the wrought-iron samples is 742.2 days, 
making a difference of 54.7 days in favor of steel. Therefore, 
a rational deduction to draw from the preceding facts is that 
plain steel pipe is more durable than plain wrought-iron pipe 
when used to convey hot water and subject only to internal cor- 
rosion. 

I know that the above summary is not in perfect harmony with 
the opinions of many engineers and contractors, but I can only 
record the facts as they are found. I have brought the samples 
here for inspection and checking if you so desire. If any errors 
can be discovered either in the method of making the test, ob- 
taining the data, or in the deduction, I will be pleased to know 
them. 


DISCUSSION. 


Mr. Cary: This is a very interesting paper and it adds infor- 
mation upon a subject about which too little exists. The Scran- 
ton experiments merely give us the results obtained from one 
condition, or set of conditions, which cannot exist elsewhere. It 
is very essential in making a study of this kind to understand 
the different methods by which waste occurs in the pipes. Pit- 
ting is caused by a different set of conditions from general cor- 
rosion. If the water contains considerable air in solution,:as 
the air leaves the water it leaves it much higher in oxygen than 
it is in the atmosphere, and it is much more active in its action 
on wrought iron and steel than atmospheric oxygen. The 
bubbles of air appear on the surface at some central point, and 
after the action is once started at one of these points, other 
bubbles centre at the same point and rapid corrosion results. 

In a series of articles written by me in the Engineering Maga- 
sine of March, 1907, I considered the different kinds of corro- 
sion. General corrosion, corrosion which occurs over a large 
area of pipe and covers it very uniformly, may generally be 
traced to the presence of an acid, either organic or inorganic. 
Where pitting occurs it is almost invariably due to the presence 
of air in the water. 

In the analysis given in Table I, we have the solid contents of 
the water carefully analyzed, but there seems to have been no at- 
tempt made to determine the quantity of dissolved air in this 
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water. It is not safe to take the solid matter which will be 
precipitated in the water as an index of its pitting quality. In 
Switzerland there are large lakes supplied almost entirely by 
melting snow, and it can be evaporated to dryness with a small 
trace of organic matter. In Glasgow the water is extremely 
pure. In the waters of the Irish lakes and most of the Scottish 
lakes there is a very large solution of air, and in the boilers in 
these localities very active pitting occurs, and they even have to 
mix a solution of quick-lime in the water to protect the boilers 
and tubes from this active pitting action. 

In a certain feed-water heater, in South Brooklyn, a tremen- 
dous pitting action had taken place, and it was found almost en- 
tirely due to stray electric currents, short-circuited currents, and 
the tubes were badly corroded. 

It is of interest to note the relative durability of samples pro- 
duced : plain iron, galvanized pipe, and steel pipe. Where there 
is zinc on these pipes, if any electrolytic action occurs the zinc is 
more apt to disappear, and the action will be at the expense of 
the zinc rather than at the expense of the iron, and as long as 
the zinc is near where this action is taking place, the iron will 
be more or less protected. 
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CLXXXVII. 
TOPICAL DISCUSSIONS. 


TOPIC NO. I. 


“The Additional Amount of Radiation Seeming Advantageous for Warming 
Rooms Exposed to the Strongest Wind Effects.” 


DISCUSSION. 


H. W. Whitten: I have had occasion during the last year to 
make investigations as to window leakage. Many of them were 
crude, but, taken as a whole, there were some satisfactory re- 
sults. In order, however, to carry the thing further, we erected 
an apparatus consisting of a fan attached to a sheet iron cone 
which was flanged to a window frame so there was no leakage. 
This window frame contained an ordinary window, 2 feet by 4 
feet. This window was then subjected to pressures from the fan, 
varying from nothing up to about 2.3 inches. Various sashes 
were tested, one with 1/32 inch clearance all round; the next 
one with 1/16 inch clearance, such as an ordinary window 2 féet 
by 4 feet. This one was protected with a good type of metal 
weather strip, the object being to find out how much leakage we 
got with the varying conditions. ‘ A cone was attached to the 
frame on the opposite side from the fan and the leakage was 
measured by an anemometer. 

The results were rather astonishing to myself and to the others 
who participated in the experiments. To boil the thing down, 
it was shown that about 30 B. T. U. for every square foot of 
glass surface was the leakage in the ordinary window of that 
type with 1/32 inch clearance; and that was increased to about 
double for the 1/16 inch clearance. As the higher pressures 
were reached, the leakage did not increase in proportion to the 
pressure, the assumption being that the pressure of the wind on 
the sash set it closer against the stops and prevented proportionate 
increase. 

The figures at the 1/10 inch pressure give, per lineal foot, 
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either on the side or across the window, with the 1/32 inch 
clearance, 105.6 cubic feet per foot of joint per hour. For 1/16 
inch clearance, 184.9 cubic feet one foot of sash in one hour. 
With the metal weather strip, 12 cubic feet. We all agreed that 
1/10 inch pressure equalled a wind velocity of about 15 miles 
per hour; 5/10 inch equalled about 34 miles per hour, and gave 
279 cubic feet per foot of lineal joint in the 1/32 inch of open- 
ing; 1/16 inch, 402 cubic feet per foot of lineal joint; with the 
metal stop 45.6 cubic feet. Going on up to 1 inch, which is prac- 
tically 48 miles per hour, 434 cubic feet with the 1/32 inch 
clearance and 591.6 cubic feet with the 1/16 inch clearance, and 
69 cubic feet in the metal stop window. 

Very many tests were made at each one of these pressures 
and an average struck, but the variation was very little. The 
highest pressure, 2.3 inches, of which I have no practical record 
here, was obtained by discharging air into a cone, tightly en- 
closed, and there would be, of course, no lateral motion of air. 
The lower pressures were obtained by opening a slide in this 
cone, allowing a lateral motion of the air, which was quite large. 

What led me to look into this matter more than any other one 
thing was the fact that some years ago, in Baltimore, a build- 
ing was erected, containing about 15,000 square feet of radia- 
tion, windows of ordinary double hung sliding type. After a 
metal strip was applied to these, the interior temperature was 
raised 10 degrees. About 25 per cent. of the radiation was re- 
moved from the building and the average interior temperature 
reduced thereby to a normal condition. 

The point I wish to make is that engineers should have some 
uniform method of treating the openings about windows, insist- 
ing that they be properly treated and not put themselves at the 
mercy, so to speak, of the contractor, who puts in a variable 
something which only partly excludes the air and does not give 
protection against unfavorable conditions. 

Mr. Franklin: I was interested in testing the heating and ven- 
tilating apparatus in a certain school building, to find that in 
some cases 50 per cent. to 60 per cent. more air passed out 
through the vent ducts than came in through the warm air in- 
lets. I called the attention of the Chairman of the Building 
Committee to this large amount of air leakage around the win- 
dows, and received the reply, that until the heating of the build- 
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ing was criticised he didn’t see that I had any reason to find any 
fault. In this building the school children were obliged to move 
away from their seats near the windows. When there was a 
high wind and a very fine snow, so much snow came in around 
the windows that it had to be swept up, practically shovelled out 
of the school room. So this is a condition we are up against at 
times, and if we could obtain relief from this condition of af- 
fairs it would be a good thing. 

Mr. Whitten: In several cases, since I took this matter up, 
heating plants have been designed on the basis of the large elimi- 
nation of radiation on account of reduced window leakage. In 
most cases the reduction in the cost of the heating plant has been 
sufficient to pay for the application of the device to the windows. 

Mr. Chew: There is evidently a very interesting question in- 
volved here. The engineer told a few of us this building was 
heated by the downward system—the air comes in around the 
ceiling and the foul air goes out of the doors, so that it is not 
necessary to open the windows to ventilate. From what I have 
heard about leakage I should think it would not be necessary to 
open the windows. On the other hand, with the wind blowing 
thirty or forty miles against these windows, isn’t it enough to 
interfere with the flow of air coming in through the registers? 
Certainly there is more pressure in a fifty-mile wind than the 
fan creates. Most of the engineers are occupied in heatirg 
residences, and even with a direct system there is some ventila- 
tion with the cracks around the windows, and better if any in- 
direct system is used. The advice of others is to close all these 
cracks up and use double sashes, etc. So there is more than one 
question involved. There is a class of residences with transoms 
over the doors and casement windows. I do not know whether 
you gentlemen have ever seen an air-tight house. 

Was the system Mr. Franklin referred to the double system, 
one fan bringing the air in and another fan taking it out, or one 
fan pulling the air out and getting ventilation the best way they 
could? 

Mr. Franklin: There was a fan system, but the trouble was it 
was a very faulty case of window construction. It did not pre- 
vail except under high wind pressures. With the high wind 
pressures we were taking out an enormous amount of air, very 
much in excess of the amount of air we were putting in. 
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CLXXXVIII. 


PROCEEDINGS OF THE SEMI-ANNUAL MEETING. 


Niagara Falls, N. Y., July 24, 25, 1908. 


PROCEEDINGS. 
First Day—MornNInG SESSION. 
(Friday, July 24, 1908.) 


The meeting was called to order by President James Mackay, 
at 10.40 A.M. 

President Mackay: First is the roll call of members. 

Secretary Mackay: Before calling the roll I will announce the 
names of those who have been elected members of the Society 
since the last meeting. 
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Raymond M. Stackhouse..............: Associate. 
SNE Wes, MOINS Ook ancdcewsnivss Pe 
Se Se NS kd keeb as aeew eens Junior. 
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The Secretary then called the roll and reported a quorum 
present, 

President Mackay: The next number on the programme I see 
is the President’s address. 


PRESIDENT’S ADDRESS. 


It gives me great pleasure to open this, the Twelfth Semi-An- 
nual Meeting of the American Society of Heating and Ventilat- 
ing Engineers. This is our fourteenth year, and, as you all know, 
our history has been a record of constant progress. Since that 
summer meeting held in this same city five years ago, our growth 
has been rapid—from one hundred and nineteen members, in 
fact, until we now number three hundred and thirty-two mem- 
bers all told. These figures represent gratifying quantity, but 
we are proud to say a like quality. 

All our bills are paid, and we have a balance in the hands of 
the Treasurer of two thousand dollars. 

Now, while even in our elation over our Society's advance- 
ment, we might not be willing to answer in the affirmative to 
the old taunt: “ No doubt but ye are the people and wisdom shall 
die with you.” Still our modesty does permit us to feel, yes, to 
know, that no matter what question of importance in our pro- 
fession may come up, we can always select some from our mem- 
bership who are such authorities or have had such experience 
that they are exactly “the people’ to throw light upon the sub- 
ject. Thus, our meetings are always instructive and interesting. 
The latter summer assemblies have been particularly so, and this 
session bids fair to register ng retrogression. 

I find in looking through our invaluable records that the 
making of an address by the President at the summer meeting 
is a “ custom more honored in the breach than the observance,” 
and so in accordance with such an excellent precedent, I shall 
take up no more of the valuable time of this all too short con- 
vention except to add that it is the custom of the American So- 
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ciety of Heating and Ventilating Engineers to accord the privi- 
lege of the floor ‘to visitors. 

We hope to have a free and open discussion of papers and 
subjects, and we want every one to feel free to talk and bring 
out every point. We hope the proceedings will be beneficial. 
There are many questions brought up since the programme was 
issued that are of vital interest. 

I will ask the Secretary to read a communication. 

(Secretary Mackay here read a communication from Clayton 
W. Old, of New York City, relative to the enforcement of the 
laws for better ventilation. ) 

Secretary Mackay moved that action be deferred until the 
afternoon session. Agreed to. 

President Mackay: Next is reports of committees. 

Secretary Mackay: The committees were notified of their ap- 
pointments. While no official report is requested from them at 
this meeting any suggestions they may want to make will be 
received. 

President Mackay: As I understand these committees, their 
reports should be first submitted to the Committee on Stand- 
ards. We have been having a great many reports from time to 
time from committees that have not been so submitted. Should 
not all these reports go to the Committee on Standards? Should 
not there be some action in connection with the committees’ re- 
ports, and in that way go to the Committee on Standards? 

Some discussion followed in regard to the work of committees. 


DISCUSSION CONCERNING REPORTS OF COMMITTEES ( ABSTRACT). 


Mr. Chew: When a report is prepared by a committee and 
presented to the Society there is a strong probability of a dis- 
cussion of the findings of the committee, and then if the report, 
with the discussion, is referred to the Committee on Standards, 
the final report made to the Society is likely to be a better report 
than it would be otherwise. I think that if you compel commit- 
tees to report to the Committee on Standards you will frustrate 
the very design of the appointment of the committees. The com- 
mittees can report to the Society and their reports be discussed 
and referred with the discussion to the Committee on Standards 
for revision, with the result that the final report will be fully in 
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keeping with the technical: standard which the Society hopes to 
maintain. That is my idea upon the subject. 

President Mackay: My idea is that every committee should 
report to the Society, and then the result of their labors be 
turned over to the Committee on Standards, which should put 
it in shape for adoption or for the Proceedings. 

Mr. J. D. Hoffman: I would like to have information as to 
where the dividing line is between the Committee on Tests and 
the Committee on Standards. 

Secretary Mackay: When the Society was organized there 
were certain objects in view. One of them, No. 2, was for the 
“improvement in the mechanical construction of the various 
apparatus used for heating and ventilating.” That was thought 
to come under the question of tests. No. 4, “ To establish a 
clearly-defined minimum standard of heating and ventilating for 
all classes of buildings.” It was thought that while any com- 
mittee might inquire into or attempt to establish a standard in 
any one line, while they might dig a little bit further on that 
particular line than the Committee on Standards, yet it should 
go for revision before the Committee on Standards who could 
submit it as a standard for the Society. 

The Committee on Compulsory Legislation has been looked 
upon as a good committee, and has accomplished considerable. 
We have a law in New York, and also in Pennsylvania and New 
Jersey. 

Mr. J. D. Hoffman: I want to offer to the Society the avail- 
ability or usefulness of the Committee on Tests. I think all the 
members should send in to us any information they have which 
in their own opinion would not make a paper of sufficient size 
to present to the Society—anything that can be compiled. We 
offer our services. I am sure that is what we are for. I sent 
a letter out to the membership last year, a circular letter, and I 
believe I heard from one. I want to suggest to you that our re- 
port will depend largely upon how much information we can 
gather from the individual members. 

Mr. Chew: There is in the Society a lot of information on 
which both the Committee on Tests and the Committee on 
Standards can work. I believe the time is not far distant when 
it will be necessary for both the Committees on Standards and 
Tests to go over the proceedings of the Society, and reports of 
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various committees, to classify the information they contain. 
At one of the annual meetings Mr. Barron suggested that a com- 
mittee be appointed to do this valuable work. 

President Mackay: The next item on the programme is a 
paper on “ Reasons why the Science of Heating and Ventilat- 
ing Should be Observed,” by J. D. Hoffman. 

Mr. Hoffman read the paper, and it was discussed by Messrs. 
Chew, G. D. Hoffman, Gordon and Oldacre. 

Mr. R. S. Thompson’s paper on “ A Hot-air Furnace in a 
House without a Cellar” was then read by Mr. Chew, and dis- 
cussed by Messrs. Jones and Chew. 

Topic No. 1, “ Rules in Furnace Heating,’ was discussed by 
Messrs. Chew, Miller, Jones, C. B. Thompson, Oldacre and J. 
D. Hoffman. 

Topic No. 2, “ The Effect of Increased Pressure in Hot-water 
Heating Systems,” and Topic No. 3, “ The Comparative Value 
of Forced and Gravity Circulation in Residence Hot-water 
Heating Systems,” were discussed by Messrs. Donnelly, J. D. 
Hoffman, Chew and Secretary Mackay. 

On motion the meeting adjourned until the afternoon. 


First DAY—AFTERNOON SESSION. 
(Friday, July 24, 1908.) 


The meeting was called to order at 2.50 P.M. by President 
Mackay. 

Secretary Mackay: Mr. Bennett, of the Bureau of Publicity 
of the City of Niagara Falls, desires to make some remarks. 

Mr. Bennett spoke briefly, describing the entertainment that 
had been provided by the Bureau for the visiting members. 

Mr. Hale then presented the report of the Illinois Chapter. 

A paper on “ Simplifying the Installation and Operation of 
School Heating and Ventilating Apparatus,” by S. R. Lewis, was 
read by Mr. Capron, and was discussed by Messrs. Weinshank, 
Hale, Dugger, Johnson, Kauffman, Donnelly, Chew, Secretary 
Mackay and J. D. Hoffman. 

Topic No. 4, “ Air Washers and their Effect,” was then dis- 
cussed by Mr. Kauffman, and Topic No. 5, “ The Effect of Air 
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Leakage Around Windows on Heating Apparatus,” by Messrs. 
Whitten and C. B. Thompson. 
On motion the session adjourned. 


SEconD DAy—MorNING SESSION. 
(Saturday, July 25, 1908.) 


The meeting was called to order by President Mackay at 
10.10 A.M. 

President Mackay: We have a letter from one of our members 
which relates to charges for engineering work.and to the right of 
ownership of the engineer to plans and specifications which he 
prepares for use by an architect. The Secretary read the letter. 

Secretary Mackay: On page 47 of the charter it says: “To 
establish a uniform scale of prices for all professional services.” 
So that is one of the subjects that is well within our province to 
discuss. I replied to this letter that my personal opinion was 
when I prepared specifications for an architect, he paying me, 
they were his property, but when the owner employed me, and 
I worked in conjunction with the architect, the plans and speci- 
fications were mine, and that I would get the views of other 
members. 

President Mackay: It seems tli«re is a little difference of opin- 
ion as to what would be the proper mode of procedure. It would 
be well for us to express a preference for one method or the 
other. The reply of the Secretary should be very satisfactory. 

Mr. J. D. Hoffman: If nothing is said before the architect 
employs the engineer, I believe the architect should own the 
tracings. ~ 

President Mackay: I do not know there is anything for us to 
do in the matter, except to answer Mr. Ingalls, but it would be 
well if some established practice were arrived at. 

Mr. J. D. Hoffman: If nothing is said about ownership when 
the architect employs the engineer, it seems reasonable that the 
architect should own the tracings, as the Secretary has inferred. 
Such tracings may be held by the engineer in deposit, with free 
access to them by the architect. It would be well, however, in 
every case to have a definite understanding before starting the 
work. 

Mr. Berry: It seems to me it would be the proper thing, if the 
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Society has not already done so, to establish a basis for arriving 
at a charge for engineering services, whether a percentage simi- 
lar to the architect’s charge, or a price per day. 

Work which is done directly for the architects upon new 
buildings generally will carry a percentage charge, but old work, 
which is already in operation and about which expert advice as 
to conditions existing and remedies for evils found should have 
at least minimum charges established by this Society. It has 
often been the case that the charge was made according to what 
the traffic would bear. 

Secretary Mackay: In the early days of the Society we had a 
Committee on Relationship Between the Engineer and the Ar- 
chitect and in conjunction with the committee appointed the 
American Institute of Architects worked on that line, and in the 
architects’ scale of charges to-day they have a clause that “ where 
it becomes necessary to employ a heating and ventilating engi- 
neer, mechanical engineer, or electrical engineer or other engi- 
neer, to assist the architect in his labors, they are to be paid by 
the owner of the building in addition to the architect’s fee.” 

Something has been said about flues. It depends on how the 
contract is taken. If a man agrees to heat a building to a certain 
temperature, it is supposed or assumed he specified that the 
owner was to supply a flue of sufficient area and draft. I have 
known of cases where the heating contractor after taking the 
contract, found he had no draft, and told the owner the flue was 
not of sufficient capacity. The heating contractor had to build 
a larger flue. 

Mr. J. A. Donnelly: I think it is well established that an ar- 
chitect’s plans made for one building may not be used for an- 
other building. The architect has to be paid over again. I don’t 
see why the architect who employs a heating and ventilating en- 
gineer and engages him to make plans for heating and ventilating 
should be allowed to retain those plans and use them for a sec- 
ond building without paying the heating engineer. It is a well- 
established rule that he gets paid. It is established that the 
design is the property of the architect and must be returned. 
Another building cannot be put up from the same plans without 
compensating the architect again. If that is true, the heating en- 
gineer should be entitled to be paid for a second building the 
same as the architect. 
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President Mackay: That would be true if ethics were rigidly 
adhered to. The architect would not use the engineer’s plans a 
second time. 

Mr. Berry: In the case I spoke about the matter of flue was 
not specifically mentioned. They had some sort of verbal under- 
standing that the chimney was there and good, or something of 
that sort. But my understanding of the matter is, that the uni- 
form practice or plan of the Furnace Manufacturers’ Association 
—several I have in mind, one in Canada, one in New York, one 
in Pennsylvania—provides that the owner shall supply the flue, 
and that if it is not good he shall promptly provide suitable draft. 
It is my understanding that the custom of the trade, unless spe- 
cifically stated to the contrary, is for the owner to provide the 
chimney. If that is not the general understanding, I think it 
would be a very desirable thing the Society should be on record 
as to the general custom. 

President Mackay : That would depend on the contract, which 
should include a clause “ the owner is to furnish a chimney of 
good and sufficient draft.” If that clause is omitted and the 
contractor guarantees to heat the building if it develops that the 
chimney is not sufficient, it looks to me as though he were re- 
sponsible. 

Mr. J. J. Blackmore: The designs are the property of the en- 
gineer. The engineer furnishes the plans, and, therefore, he has 
ownership right in the plans. The architect also has some rights 
the engineer cannot overlook. ° 

Secretary Mackay: I think it is largely a matter of agreement 
between the engineer and the architect. Any plans the architect 
owns bear the stamp, “ Property of So-and-So, architect,” and 
are to be returned to him on completion of the building, and not 
to be used for other purposes unless by agreement. 

Mr. Chew: Some years ago there was this discussion, and, I 
think, if you will read the report you will find an agreement in 
the Proceedings some years back, and you will find the question 
is pretty well answered. 

President Mackay: Is that discussion or paper recognized as 
the custom? Did it establish anything, or is it the custom, Mr. 
Chew ? 

Mr. Chew: I think there is an agreement between the Amer- 
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ican Institute of Architects and this Society along certain lines. 
Just what they are I cannot state. A topic don’t carry with it 
the obligation of the Society to discuss it, but if the letter is an- 
swered I think it should convey the information from the paper 
read on the relation of the architect and engineer, giving the 
year. 

Secretary Mackay: Endorsement shall not be given to any in- 
dividual or firm or for any scientific mechanical or engineering 
production. 

President Mackay: This discussion is on establishing a uni- 
form scale of prices for engineering work. Unless some of our 
members have some more remarks to make on the subject, we 
will leave it in the hands of the Secretary to treat as has been 
suggested. 

Topic No. 6, “The Proportion of Radiator Surface and 
Method of Ventilating Rooms for Drying Macaroni,” was dis- 
cussed by Messrs. Hale, Weinshank, Kauffman, Donnelly and 
Chew. 

President Mackay: We will take up the letter from Mr. Clay- 
ton W. Old relative to the enforcement of the laws for better 
ventilation. The Secretary can read the letter. 

Secretary Mackay read the letter. 

President Mackay: You have heard the letter. It is a subject 
we are all interested in, and it would be rather an embarrassing 
matter if such a law on the statute books should be rendered null. 
If there is anything we can do, I think we should do it. 

Mr. Weinshank: It has been said the West is copying from the 
East. I want to turn the table around and say that the East 
ought to copy from the West. About ten years ago Miss Jane 
Addams, of Chicago, went before the Legislature of Illinois and 
obtained the passage of a bill to the effect that every factory 
should provide proper ventilation, that every emery wheel should 
be provided with a proper hood. Inside of a year every factory 
in Chicago was equipped with proper hoods, proper fans, etc., 
and I will say that to-day the factories in Illinois are in better 
condition in that respect than those in any other State in the 
Union. There is a fine for non-compliance with the law, and 
also a reward is offered to anyone who will prosecute and con- 
vict the owner of a factory building which is not equipped ac- 
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cording to law. It seems to me it is the duty of this Society not 
only to go on record in favor of these laws, but to aid the factory 
inspectors in enforcing them and in prosecuting offenders. 

Mr. Chew: The law is on the statute books. The trouble is 
there is the money back of the organized league to have the law 
repealed or amended so as to nullify its effect. 

Secretary Mackay: On this point Mr. Weinshank brings up 
the State government of New York undertakes prosecution as 
soon as they find any violations of the law, and it is covered by 
heavy fine. 

President Mackay : This subject is one in which we are deeply 
interested. We already have a Committee on Compulsory Leg- 
islation, and it can be increased. Something should be done. 
What is your pleasure ? 

Mr. J. A. Donnelly: I think this communication should be sent 
to the Committee on Compulsory Legislation to properly dispose 
of it, and I make that as a motion. 

Mr. Chew: I suggest to the Committee on Legislation that 
three members from New York take the work in hand. I sug- 
gest three men be recommended from the standing Committee 
on Compulsory Legislation. 

President Mackay: Most of the members on the committee are 
Western members. 

Secretary Mackay: It seems to me that we, as a society, in 
session assembled, should strongly endorse this law as it ap- 
pears on the statute books, and commend Mr. Walling, the fac- 
tory inspector, for his enforcement of it, and we should then 
turn over the matter to our Committee on Compulsory Legisla- 
tion for such further action, as would assist in maintaining the 
law on the books and the enforcement of it. 

The motion was duly seconded and carried. 

Mr. Davis: My motion is that this Society heartily endorse the 
action of Mr. Walling and approve of his enforcement of the law 
now on the statute books. 

President Mackay: You have heard the motion. Are there 
any remarks? None. 

The motion having been duly seconded, was agreed to. 

Mr. Theodore Weinshank read a paper on “ Air Cooling.” It 
was discussed by Messrs. Whitten, Donnelly and Macon. 
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Mr. Capron: Professor Kent, of the Committee on Standards, 
sent in a letter stating he is unable to attend the meeting on 
account of sickness, but would like to get an expression from 
members regarding our work if they have anything in mind, any 
suggestions. 

Mr. Hale: At one of the meetings of the Illinois Chapter the 
writer brought up the question of the possibility of establishing 
a standard for outside temperatures, that is, the standard that 
specifications should call for in certain localities. Quite often 
contractors will figure on a plant and will put in their specifica- 
tions “to heat the building to a certain temperature at zero.” 
Another man figures on the same job, and he specifies he will do 
it at 10 degrees below. The result is, it is difficult for the ar- 
chitect to determine which is the better proposition. 

The question has come up as to whether it would not be wise 
for the Committee on Standards to make inquiry as to the tem- 
peratures generally figured in different localities of the country, 
and have it arranged so that if certain members of this Society 
or certain contractors are figuring on a plant in the South, in 
New Orleans, or in Texas, they will have the same outside tem- 
perature others are figuring on, instead of one man figuring at 
zero and another man at 20 degrees above and another at Io de- 
grees above. The same would apply to St. Paul and that dis- 
trict, where one man would figure 15 below outside tempera- 
ture, and another would figure 40 below. 

A communication was sent to the Secretary of the Society 
from the Chapter, covering this point, and, as it has not been 
mentioned here, I suggest it be considered now and put up to 
that Committee on Standards. 

Secretary Mackay: It seems to me the Committee on Stand- 
ards could get valuable data from the Weather Bureau as to 
average temperatures and extremes, which would be more au- 
thentic than you could get in any locality. 

Mr. Hale: It is true you can get from the Weather Bureau a 
statement of extreme temperatures. In Chicago we have had it 
20 to 25 below zero, but that does not mean we figure our radia- 
tion on that basis. However, I do know there are contractors 
and engineers, some of whom would figure zero, 10 below, 15 
below, and, if contractors are figuring on the same job, and each 
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one figures on different outside temperatures, the amounts of 
radiation are not going to be correct. The question is what 
standard should be used for different localities ? 

Mr. Donnelly : Two below is the coldest we get in New York, 
and we usually write specifications guaranteeing to heat the 
building 70 degrees in the coldest weather, which would apply 
everywhere. 

Mr. Hale: Who decides what is the coldest weather ? 

Mr. Donnelly : The thermometer. 

Mr. Hale: If you figure on a job you must have some basis to 
figure on. 

Mr. Donnelly: Consult the heating and ventilating magazines. 
They have all the facts. 

Mr. Whitten: The records referred to The Heating and V en- 
tilating Magazine also contain the wind velocities. There seems 
to be a wide divergence in this respect among the heating engi- 
neers. One will figure on 10 degrees above zero with a forty 
mile wind, and another on 15 degrees above zero with a fifteen 
mile wind. It seems to me the conditions in each locality should 
be taken into consideration. 

Prof. J. R. Allen’s paper on “ Coefficients of Transmission in 
Cast-iron Radiators,” which was presented in manuscript at the 
January meeting, was taken up for discussion. A large part of 
the paper was devoted to the subject of the room temperatures 
that should be obtained in testing direct radiation systems when 
the outside temperature was above zero. This subject was fully 
discussed by Messrs. J. D. Hoffman, G. D. Hoffman, Donnelly, 
Blackmore, Berry, Macon, and C. B. Thompson. 

Several topics were presented for discussion at this session, but 
they received little or no discussion. 

President Mackay: Has any one made tests on the transmis- 
sion of heat through concrete walls? (No response.) I know 
of some heating contractors who have had a very sad experience 
because of not having data on this subject. 

The committees were appointed late in the season, purposely 
so, and I think they can get results better after the stimulus of 
this meeting. There are one or two very important committees : 
one, a new committee, covering data on surfaces of heating 
boilers, all types of boilers, and we expect a thorough investiga- 
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tion and some results. There will be some important papers at 
the winter meeting. 

We hope you all have enjoyed the sessions and thank you for 
your presence. 

Mr. J. D. Hoffman: I move it is the sense of this Society, be- 
cause of the courteous treatment we have had from the local 
committee (Bureau of Publicity) that our thanks be extended 
to them for their generosity, and that this motion be placed upon 
the Secretary’s record. 

The motion was seconded and agreed to. 

On motion the meeting adjourned. 
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CLXXXIX. 


REASONS WHY THE SCIENCE OF HEATING AND 
VENTILATING ENGINEERING SHOULD BE OB- 
SERVED. 


BY J. D. HOFFMAN, 


(Member of the Society.) 


1. General Requirements.—The science, if such it may be 
called, of heating and ventilating engineering, is one that is 
founded almost completely upon the laws of thermodynamics. It 
is not what one might call an exact science, but, in its rational 
design and application, the engineer may work with a reasonable 
degree of exactness. Most of the points of interest in the subject 
may be theoretically developed, yet, as in all branches of engineer- 
ing design some parts require theory modified by good judgment 
and the personal equation of the designer. In such cases empirical 
data, found by tests upon similar apparatus, are not only good 
things to apply as checks, but at times are absolutely necessary 
because of the lack of any rational information on that part of 
the subject. Fortunately, such cases are the exception rather 
than the rule, for with the properly applied principles of thermo- 
dynamics there is scarcely any part of the subject which is not 
possible of rational solution. Because of the fact, however, that 
some features of the work are as yet empirical and not as 
definitely understood as they should be, this is no reason why 
those who install heating and ventilating apparatus should dis- 
regard all laws and feel justified in installing a job that is em- 
pirical in all its parts, and one which shows scarcely any of the 
earmarks of theoretical investigation. The time has surely come 
when it may be demanded of'all men who install such apparatus 
that they follow closely to fundamental principles and be prepared 
to furnish proof for any step taken in their work. 

2. Letting of Contracts.—Contracts for heating and ventilating 
apparatus usually are let in one of the four following ways: 
(a) Some person, called for convenience the dealer contractor, 
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draws up a rough layout of the work, guarantees to install satis- 
factory apparatus for a stated amount of money, buys his ap- 
paratus from the manufacturer, installs it according to his own 
personal ideas, or according to the plans laid down by the manu- 
facturers, and ina general way guarantees it to give good service ; 
(b) a manufacturing firm draws up a plan and contracts to in- 
stall, for a stated amount of money, satisfactory apparatus, usually 
made by the same company, guaranteeing its successful opera- 
tion; (c) a responsible engineer is retained, who draws up plans 
and specifications for the work, and, upon competitive bids, the 


. successful contractor installs the apparatus in accordance with 


these plans and specifications, the engineer being the judge of the 
quality of the work and materials; (d) a responsible engineer 
designs the system and assumes all the responsibility in its erec- 
tion, looking toward a certain required output or result. Materials 
are purchased in the open market and installed to his satisfaction, 
and after completion, if the final tests are acceptable, the pur- 
chaser pays the bills and takes charge of the completed plant. 
The last method is not much used in heating and ventilating in- 
stallation as yet, being confined largely to power and manu- 
facturing plants where a certain definite output of finished ma- 
terial is desired, and will not be further discussed; methods (a) 
and (b) being applicable to small installations and (c) to larger 
and more important ones. ; 

3. Residence Heating by Furnaces.—Of all the uncertain and 
rule-of-thumb installations, probably the furnace heating of resi- 
dences can claim the greatest share. Competition among the 
furnace manufacturers has been so great that we have the country 
flooded with furnaces ranging in quality from good to positively 
bad. In order to place the furnaces, it has been the desire, and 
this is a legitimate one, to simplify construction, to remove 
features not absolutely necessary, to cheapen manufacture, and 
in many cases to so rate the furnace that the claims could be 
realized only under the best conditions of installation, such as 
would be expected under test conditions and not under conditions 
as found in average service. Of the above mentioned points, the 
last one should not obtain in any case, since a furnace should be so 
rated as to realize its claims even under somewhat unfavorable 
conditions and the other points should hold good only in so far 
as not to develop an inferior type of furnace. 
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4. In addition to what has been said about the furnace, it is 
also true that the furnace manufacturer has been so busy cheap- 
ening his product and placing orders that he has been selling to 
Smith, Jones and Brown to install according to their own notions 
of engineering work, and has not had time to investigate the 
engineering reputation of Smith, Jones and Brown to see if they 
would probably bring credit to his firm, nor has he had time to 
keep his own finger upon the pulse of the job to see if the plant is 
working well after it is installed. This apparent indifference of 
the manufacturer to the final results is probably the greatest 
source of trouble, and is that which gives color to the public mind 
and decides the buyer against furnace heat, because, as he has 
some right to argue, “ Furnace plants are usually installed so as to 
make them inferior and defective, consequently the system is in 
itself defective. It is fast becoming a fact that the correct 
furnace job is the exception rather than the rule, and some 
remedy should be applied very soon. The fault is not in the sys- 
tem. Furnace heating, if properly installed, is healthful, cheap 
and scientific. Neither can it be said that the fault all rests with 
the manufacturer. The purchaser is to a certain degree to blame, 
in that he is willing to let the contract to any one who cuts to 
the lowest price regardless of the quality of the man who takes 
the contract or of the apparatus which he represents. In certain 
localities it has become almost impossible for a man of reputation 
and integrity to obtain a contract, because he expects to live up 
to the “ full intent and meaning ” of the contract, and proposes to 
stay with his work until it is fully satisfactory, regardless of cost. 
Such a man usually presents an estimate that is sometimes con- 
sidered high when compared to some others, but when the ex- 
pense of changes and repairs is taken into account it would in 
many cases be the cheaper proposition. 

It does seem unfortunate that there are men in the business 
who are in it exclusively for the dollars, and care little as to the 
results. If such men were held strictly to the satisfactory fulfill- 
ment of the contract, even though it were to the substitution of 
an entirely new system, there would be less careless and hap- 
hazard bidding, and part of the troubles at least would be 
remedied. 

5. Another phase of the heating business which is a frequent 
source of annoyance and error is the relation of the heating engi- 
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neer or the contractor installing such work to the architect. The 
house plans are usually made without the consideration of heat- 
ing; the heating plans are then supposed to be made to fit the 
house plans. Now the average architect knows little about the 
heating business, but he often thinks he does, and consequently 
there is set up a different viewpoint between the designer of the 
building and the designer of the heating apparatus, much to the 
discomfort of the latter and to the detriment of his work in 
many cases. To be just to both, the system of heat should be 
selected first and then allowances should be made in the building 
plans for its installation. This is no hardship to the architect, 
since many slight changes, any one of which would possibly be 
in favor of the heating engineer, may be made in his plans with- 
out causing any trouble. Some of these points may be men- 
tioned as follows: The size and location of the chimney; the run- 
ning of the cellar partition walls to accommodate the location of 
the furnace and the coal bin; the height of the basement ceiling 
to allow sufficient inclination of the leader pipes; the construc- 
tion of the partition walls between the rooms to allow for riser 
pipes of sufficient size to heat large upstair rooms; the planning 
of the walls to avoid horizontal runs of heat ducts in the second 
floor to reach a room otherwise inaccessible; and other points 
not necessary to mention. 

6. All heating engineers know that the range of location of a 
furnace relative to the house plan is very limited, and that in many 
cases it is an absolute necessity, after the house plan is completed, 
to set the furnace out of this desired location, thus compromising 
the efficiency of the system; also, that the basement ceiling ir 
many cases is so low that the leaders require to be run nearly 
horizontal, thus reducing the draft in them; also, that a 6-inch 
studded wall in many cases could easily have been substituted for 
the 4-inch, with little additional cost, and have improved the 
system immensely ; also, that certain walls absolutely prohibit the 
running of stacks to the desired spot in the room, and that with 
a slight change, this could have been arranged without in any way 
injuring the architect’s plans. Such in brief are some of the 
troubles that the conscientious heating engineer or contractor 
faces when he proposes to do his work after the building plans 
have received the O.K. of the architect. 

7. Finally, however, the purchaser himself occasionally offers 
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objections to the proper design of the system because of the desire 
to economize, although false economy it may prove to be in the 
end. Occasionally one hears the advice, “‘ Don’t heat the chamber 
rooms on the second floor very warm, because I like a cold sleep- 
ing room.” Advice which, if heeded, would be good nine times 
in ten, but the tenth time when it is needed, it is needed badly, and 
the system and the man who installed it are both censured. How 
much better to have made the job right at first and permit the 
owner to regulate the damper to suit his needs, even to closing 
it entirely. The only word that could be spoken against this way 
of doing things is because of the very small increase in first cost; 
on the other hand, the favorable comment would be: “ A system 
that is correct and one that will heat if you want it to.” Good 
advice to all men installing residence heating systems is, “ Heat 
every room as though it were to be used as a living room, and 
let the owner regulate to suit his needs.” 

8. Residence Heating by Hot Water and Steam.—Not so much 
can be said about the failures in hot water and steam systems, 
because, as a rule, they are planned with greater care and by men 
better qualified to do the work. However, of all the difficulties 
experienced in both systems, by far the greater part can be 
charged to the hot water work. This is to be expected, when one 
remembers how very small is the motive force causing circulation 
in the water and how easily this may be counteracted by small 
pipes, many short turns or improper laying. Short cut rules for 
proportioning radiation are, also, in too frequent use even by 
those well grounded in the subject, and from whom could be 
demanded a more rational course. Residence heating by hot 
water and steam is fairly well standardized, and if designed from 
fundamental laws and principles, and installed with care and good 
judgment, should in every case give good results. Some of the 
points wherein these systems give trouble are as follows: Chim- 
neys too small; heater or boiler too small; heater or boiler too far 
from chimney ; heater or boiler set too high, thus giving too little 
pitch to the main piping; mains too small, thus killing the flow 
of the water and steam, also bringing the water line of the boiler 
too near the level of the lowest radiation; radiation too small and 
improperly placed; and other minor points. 

g. The architect is responsible for the location and capacity of 
the chimney, and, in a degree, to the location of the heater or 
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boiler, for, as he plans the basement, the heating apparatus must 
be located to suit. Many chimneys are poorly located and are 
of improper size, and when the heater or boiler does not fire well 
the responsibility of the architect in the matter is seldom thought 
of, and the censure is placed upon the shoulders of the man who 
installed the heating apparatus. This feature of the work is 
where the heating engineer can do some missionary work in the 
line of architectural design. The other points mentioned are 
directly chargeable to the man who designs the heating system, 
and there is little excuse for his mistakes. All should know that 
the surface of mains and branches should be counted as radiation 
surface, and that the efficiency of the heater or boiler is somewhat 
reduced after having been in service for a time. Because of this 
latter point, a selection would be made having a capacity about 
25 per cent. greater than the total radiation found. When such 
a generator is properly set, all pipes in the system will have a satis- 
factory fall, the minimum height of circuit will be sufficient to 
cause a good circulation, and the pipes will be so proportioned and 
attached as to avoid short circuiting or water hammer. Too small 
mains on a steam system have a tendency to force the water on 
the return end back into the radiators and cause “ flooding.” All 
of the above points, and still others that might be named, will 
stand as a credit or discredit to the designer. 

10. The Heating Engineer and the Contractor.—lIn instalfla- 
tions calling for a large expenditure of money, the heating engi- 
neer is usually called in to draw up the plans and specifications, 
and the contract for purchasing and installing the plant is usually 
given to a separate party. This has the advantage of obtaining 
the complete layout of the plant with the apparatus specified by 
a party who is in a position to give an unbiased opinion, and also 
the advantage of obtaining a low estimate on installation because 
of the competitive bids. This system seems to be a very satis- 
factory one, all things considered, and probably gives the best 
results to the purchaser. It is not, however, entirely free from 
abuses. It is assumed that the party retained to do the engineer- 
ing work will do his work conscientiously and scientifically, and 
that when done each part will correlate to the other parts and all 
will work in harmony and without loss of efficiency. This means 
that the designer himself should understand his subject and 
should be able at any time to give facts and figures on every part 
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of the work. He should also have his plans and specifications 
complete in all parts and stated in plain and definite language, so 
that the contractor will understand every part and not be com- 
pelled to assume conditions which in the end may be erroneous. 
No uncertainty should enter into any part of the contractor’s 
work, either as to quality and make of materials, or as to the way 
in which such materials are to be installed. Of course, there are 
many features of the work which may be left open to the discre- 
tion of the contractor, and these should not be arbitrarily stated. 
Such parts as the smaller details of the piping system, for 
example, where the cutting of the various parts may not in the 
least affect the efficiency of-the plant, and where purposely 
omitting: the same in the specifications and plans will give some 
latitude and satisfaction to the contractor in his work. These and 
other minor points are best not specified. The great trouble, how- 
ever, with plans and specifications is not as to their exactness 
even to every little unnecessary detail, but as to the lack of ex- 
actness concerning important points. When the contractor may 
reasonably make more than one interpretation of any certain part, 
it is naturally to his interest to take such view of the case as will 
carry out the letter of the contract at the least possible expense. 
This may not be to the best interest of the purchaser, but such 
procedure should not be wholly charged to the contractor. 

11. The final word of caution that this paper wishes to extend 
probably does not apply to any member of this organization, but 
it does apply in many cases to men in like occupations with your- 
self. The keynote is struck in the preceding paragraph and may 
be paraphrased in the following: “ The engineer attacking any 
important problem should first become thoroughly familiar with 
the principles involved in its solution, and should afterwards 
check his results wherever possible.” This point was emphasized 
to the writer in a test recently run upon a heating and ventilating 
plant in a certain building used for auditorium purposes. The 
trouble in this plant seemed to be not the one usually found—+.e., 
cutting of parts to a minimum size and capacity—but rather the 
reverse, as will be seen by only one item out of a number which 
might be used for the benefit of illustration. The auditorium, 
which was exposed on two sides, contained 225,692 cubic feet of 
volume, and was designed to accommodate 1,350 persons, thus 
requiring, we will say, a total of 2,430,000 cubic feet of fresh air 
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per hour. Allowing the outside temperature to be zero and the 
temperature of the auditorium air to be 65 degrees F., the total 
heat loss, including that thrown away with the air, was found to 
be by calculation 3,072,875 B. T. U. per hour, which gave by 
calculation 2,375 square feet, or 7,125 lineal feet, of one-inch coil 
surface in the indirect heater. When the coil surface was 
measured after the test, it was found to contain 14,612 lineal feet, 
or a little more than twice the calculated amount. One reason for 
the test was the fact that a large part of the coil surface had been 
shut off soon after installation and never used afterward, and it 
was supposed that the system was not well proportioned. Other 
parts of the plant also seem to show the same lack of rational 
design. 

12. What has just been stated concerning this one plant is 
true of too many plants about the country. If the business we 
represent is to rank high among other lines of engineering work, 
it is the duty of every man to discourage such methods and insist 
upon a higher standard. 


DISCUSSION. 


Mr. Chew: I want to say one thing about the correctness of 
these comments. The business has got in such a condition that 
the manufacturers have got together, and are engaged at the 
present time in an uplifting movement, and it is to their advan- 
tage to prepare a handbook that they may have some guide. 
While the statement is often made that a little knowledge is 
dangerous, that is no reason for withholding knowledge from 
those who need it. The Federal Furnace League is having pre- 
pared a handbook for that purpose. Some sort of rules must be 
given to the men who are going to do the furnace business in 
the future, or they will do it the same as in the past. These men, 
unfortunately, have not the influence with the architect and 
others who design the buildings which will induce them to 
change their methods of designing so that air can flow without 
friction or obstruction from the place where heated to the place 
where needed, and maintain a comfortable temperature. The man 
who works in overalls is in good shape to do the mechanical 
work, but not to influence the architect. He cannot secure larger 
and better-shaped flues from the architect, nor can he induce the 
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woman to change the arrangement of her furniture so that the 
register can be put in the place most advantageous. Those who 
know and can convincingly present the facts have a duty to help 
the trade and uplift the business. I hope the Society will be able 
to contribute something along the lines suggested. 

Mr. G. D. Hoffman: There is an old saying that you can lead 
a horse to water, but you cannot make him drink. 

We go to a great deal of pains and expense to carefully pre- 
pare directions for the proper installation of specialties which we 
furnish. We put a copy of these directions in every box contain- 
ing two of these valves. 

Last fall I was called up on the telephone by a certain steam- 
fitter who said he was having considerable trouble in properly in- 
stalling the valves. He asked me to come out to the job and in- 
struct his workmen how to properly finish the work. After I 
reached the job I asked the steamfitter if he had carefully read 
our directions for installing the valves. He replied he didn’t 
know anything about any directions. I said there should be a 
copy of directions in every box containing two valves, and asked 
him where he had unpacked the valves. We went to the room 
where his helper was unpacking the valves, and all over the floor 
were these direction slips, and picking up one of the slips I said, 
“Here is an answer to every question you have asked. Didn't 
you read these directions?’ He replied no he hadn't, and he 
hadn’t, in spite of the fact that on the outside of the slip was 
printed in big letters, “ Directions for Installing—Please Read 
Carefully.” The result of his negligence in this direction was 
that he had a great deal of his work to do all over again. 

Now the architect in this particular case had specified how this 
job was to be done and what appliances were to be used, and had 
gone more or less into detail, but no supervision was given the 
job in any way. The architect paid no attention to it to see 
whether his specifications were followed out or not. 

Now I would like to ask how are we going to compel the con- 
tractor or steamfitter to absorb a little of the information that 
we, who are specialists, possibly have taken years to prepare. 


President Mackay: The only answer is “ dissemination of 
knowledge.” It is true that we are all apt more or less to dis- 
regard ordinary, plain instructions. 

Mr. Davis: See that the engineers superintend their work. 
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Mr. Gorton: I find supervision varies in different sections of 
the country. Some men know it all. You cannot tell them any- 
thing. A man laid out a certain job requiring certain specialties. 
The steamfitter took the plans to bid on the job. It was pointed 
out that this was to be done so-and-so, and he said, “ Yes; I see 
all right.” He rolled the plans up and took them to his office and 
put them in his desk. The steamfitter goes to work to do an or- 
dinary job as he understood it, following out his own ideas. 
Needless to say when the job was put up it did not work, and he 
was immediately sent for. He was asked right away where were 
the plans. He hunted around. “I haven’t seen any plans.” At 
first he denied all knowledge of any plans. At last he went to 
his desk, opened it up and pulled out a roll of plans. There 
everything was marked as plain as could be. The only thing he 
followed was the location of the radiators. Everything else was 
wrong. Result, nearly all the piping has to be ripped out and 
done over again, and the boiler taken down and a pit dug about 
eighteen inches deep. 

On other jobs plans and specifications have been furnished and 
followed out to the letter. We have had a good deal of trouble 
with the indifference of the steamfitter. 

Mr. J. D. Hoffman: If you touch a man’s pocket-book you are 
going to set him thinking quicker than in any other way. So if 
a contractor deliberately ignores instructions he should take the 
work out and do it over again. Too many times a man is per- 
mitted to put in a job and leave it go always as a defective job. 
When it is done incorrectly and not according to plans and speci- 
fications, pull it out and make it right. 

Mr. Oldacre: The manufacturer of heating apparatus is the 
greatest disseminator of knowledge concerning apparatus there 
is. He is the man who gives the general public the rating his 
apparatus is supposed to carry. The heating contractor is the 
one who has to fill the contract. The architect is the man who 
stands to the front and is supposed to be responsible for the 
plans. But they are designers, artists, and when it comes to the 
question of mechanical details they have to call on other people. 
The heating engineer, as an engineer, is not as well recognized 
a factor as he should be and as he ought to be. 

Secretary Mackay: It seems to me the man who makes the 
plans is the best man to interpret them. He sends them to the 
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steamfitter to follow out and says nothing further until the 
apparatus is completed, when he finds they have been misinter- 
preted or ignored altogether, as in Mr. Gorton’s case. The heat- 
ing engineer should furnish supervision over plans and specifica- 
tions, and condemn the work during its progress and not at its 
completion. 

Mr. Oldacre speaks of the architects. Our Society some years 
ago appointed a committee—Mr. Jellet, Mr. Adams and Prof. 
R. C. Carpenter—to confer with a committee appointed by the 
American Institute of Architects. They were well received by 
that society, and ideas were given and taken. I want to say 
that the best architects in the United States to-day recognize the 
necessity of employing engineers outside of their profession 
when it is necessary in the construction of a building. The ar- 
chitects are an intelligent body of men, and will work with sense 
and reason with any engineering body, and it is wrong for us 
to put anything in our records that would imply anything dif- 
ferent. 

Mr. Chew: Tell a man what you want him to do. It is a fact 
that if you give to any man a rule he will apply it according to 
his reason. If he has no rule he will make a mess of it. What 
is needed is not so much a statement of the complaints or 
troubles, but a description of the remedies that removed them. 
The heating engineers should tell how they got over troubles 
—what can be done to avoid them, how to make the house warm. 
Give something that can be taken home and tried, so that at the 
next meeting reasons and explanations can be given. Then out 
of this counsel some wisdom will come. 
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CXC. 


A HOT AIR FURNACE IN A HOUSE WITHOUT A 
CELLAR. 


BY R. S. THOMPSON. 


(Member of the Society.) 


Some time since I was asked if I could put a furnace in a house 
where there was no cellar, and where, on account of local con- 
ditions, a cellar was impossible. 

I replied that it could be done, and I submit herewith a sketch 
showing how it was done. 

The house had six rooms, four in the first story and two in 
the second, the rear being only one story high. As the two 
halves of the house were much alike, a sectional view of one side 
shows practically the whole. The dimensions of the rooms are 
given on the plans. 

I had the owner build a small shed room in the rear, so that it 
extended across part of each of the back rooms, as shown in the 
first floor plan. In this the furnace was set opposite the central 
partition, so that one-half the furnace was back of each room. 

A rectangular pipe 12 x 14 inches, made of galvanized iron, 
was placed under the ceiling of the rear room, against the inside 
wall, and carried through the wall into the furnace room over 
the furnace, with which it was connected by a 14-inch upright 
round pipe. 

A register in the side of this rectangular pipe, as shown in the 
elevation, heated the room through which it passed. Close to the 
ceiling in the front rooms wall registers were connected with the 
end of the rectangular pipe. An 8-inch round pipe was tapped 
into the top of the rectangular pipe near the front of the room, 
carried through the loft and into a register in the wall of the 
front upper room above the baseboard, as shown. 

The two lower rooms and the upper room on the other end of 
the house were handled in practically the same manner. There 
were thus two 14-inch pipes taken off the top of the furnace to 
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heat these six rooms, the two having an aggregate area but little 
greater than that of six 8-inch pipes. But I have found that one 
14-inch pipe will carry more air than three g-inch pipes, and a 
pipe rising perpendicularly off the top of a furnace will carry 
much more air than a horizontal one. 

Of course this put an exposed square pipe in each of the back 
rooms, but as it was against the ceiling and the wall it could 
easily be incased, and did not materially mar the appearance of 
the rooms. 

The elevation and plan were originally laid out as shown for 
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return air ducts under the floor, connected with cold air registers 
in the four lower rooms and with the furnace. Owing to some 
changes in the plan, these have never been put in, and as the sys- 
tem is working to the delight of the owner, it is probable they 
will not be, though it is certain they would greatly improve the 
working of the system. 

This particular job was a makeshift, adapted to existing .con- 
ditions, and it was put in an old house which would not warrant 
expensive changes in the building; but anyone can see how easily 
the plan could be adapted to other houses, if it was worked out 
before the frame was up, especially to the ordinary eight-room 
square house. 
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In such a house the second floor joists could be laid from the 
front to the back of house and four rectangular pipes could be 
carried between these joists and out into the furnace room, each 
pipe heating one first floor room with a ceiling register, and one 
second floor room with a floor register. The area of each of 
these ducts should be at least 25 per cent. larger than the com- 
bined free outlet of the registers supplied, and the register at the 
ceiling of the first floor room should be much larger than the 
register in the floor of the second floor above it. 
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First Floor 


Ducts for the return of the air to the furnace could be carried 
between the joists of the first floor rooms with a cold air register 
in the floor of each of these rooms near an outside wall, and I 
should consider this a very important feature of the system. In 
my judgment the combined area of these return ducts should be 
at least go per cent. of that of the hot air ducts. 

A little mechanical common sense will suggest modifications 
which will make this plan applicable to houses of other sizes and 
other construction. The important point is that the plan would 
have to be worked out before the construction of the house was 
commenced, and the carpenters would have to accommodate their 
work to it. 
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This system has several advantages. 

There is no running down into a dark cellar to attend to a 
furnace. The floor of the furnace room can be on a level with the 
floor of the house, or not more than one or two steps down. It 
should, of course, be made of concrete. 

The walls could be of brick, or frame, covered with galvanized 
iron. The top of the furnace would be so far below the roof that 
there would be no danger from overhead heat. It would un- 
doubtedly be safer from fire than the usual plan. 
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Second Floor 


There could be abundance of light, and consequently this 
furnace room could be kept much cleaner than the average 
furnace cellar is kept. 

If the furnace were one with large “ thoroughfare” (clear 
space inside the casing) and air ducts, both flow and return were 
of ample size, air could be used at a comparatively low tempera- 
ture, which would improve the air in the house and prolong the 
life of the furnace. 

While there are other reasons which make it improbable that 
this plan will be adopted to any considerable extent where cellars 
are possible, yet there are some localities where cellars are impos- 
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sible, and in nearly every locality there are.some houses where a 
cellar is impossible, and this plan may therefore extend the use- 
fulness of the hot air furnace. 

A furnace with a 24-inch firepot was used, because a second- 
hand furnace was available, and not because so large a furnace 
was necessary, as it had previously been used with satisfaction 
in a house of ten rooms. 


DISCUSSION. 


Mr. Jones: In defence of Mr. Thompson’s plan, of taking the 
cold air from the outer wall of the room and not from the ex- 
treme front, that is, not from the farthest point from the fur- 
nace, it is my experience that the results will be more satisfac- 
tory in this case. Some members present will remember the 
paper he read in Chicago, I think two years ago, in which he 
told us of doing something, I think no man living in the heat- 
ing business was ever able to accomplish, except Mr. Thomp- 
son. He carried air something like thirty-nine feet through a 
perfectly horizontal pipe and heated a large, exposed room in a 
church. Fearing this Society would get that paper on its records 
without discussion, I took the liberty of challenging the possibil- 
ity of doing this. If he were here I would feel like saying more 
on this subject. But I will say that in my experience I have 
found it possible to heat rooms near the furnace on the same level 
by delivering the air at the top and removing it at the bottom 
of the room. 
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SIMPLIFYING THE INSTALLATION AND OPERA- 
TION OF SCHOOL HEATING AND VENTILATING 
APPARATUS. 


BY S. R. LEWIS. 


(Member of the Society.) 


If there is any such thing as a standard type of blast steam 
heating and ventilating apparatus for school buildings in this 
country, perhaps the plant shown in the accompanying plan and 
marked No. I may be described as standard. 

The boilers are of the ordinary horizontal return tubular type, 
and are operated at comparatively high pressure. The fan is 
engine-driven, and the exhaust steam from the engine is used in 
the heating system. The customary pressure-reducing valve, 
back pressure valve, grease extractor, etc., are installed. The 
water of condensation is returned to the boilers by an automatic 
pump and receiver. The air is tempered for cooling the building 
by approximately one-third of the total heating coils prior to ad- 
mission to the fan, and heated for warming the building by the 
remainder of the heating coils set at the fan outlet. This system, 
when carefully designed and intelligently operated, is probably 
more economical in operation than any other. If, however, for 
any reason the fan cannot be operated, the warm air will all go 
to the nearest and warmest rooms, and those with the greatest 
exposure and longest horizontal ducts suffer. This possibility has 
led in many instances to the installation of direct radiation as an 
auxiliary to the fan system. 

If there is not a separate duct and mixing damper for every 
room, enough direct radiation must be installed in each room to 
heat the same independent of the fan, else the temperature of the 
building cannot be controlled. This leads to a heavy first cost, 
for practically two plants, the ventilating system costing very 
nearly as much as an all-blast system, the direct radiation being 
additional. 
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This plan is also subject to the following objections: 

The direct radiation is constantly pumping foul air and dirt 
from the floor and mixing it with the fresh air at the ceiling. 

The direct radiation causes local overheating and occupies 
valuable space in the rooms. 

Well-authenticated records show that the combination plants 
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above described are considerably more expensive in fuel than the 
all-blast plants, and it is evident that they must require more 
attention and repairs. 

The above reflections led to the development and installation 
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of a number of plants of the type shown on plan No. 2, which 
seem to overcome the main objections to both of the previously 
described systems. 

This type is subject to many modifications, and I do not claim 
that it should receive consideration over the old types in every 
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instance. I know, however, that for many installations it will 
give superior results. There is nothing especially original about 
it, it being merely an adaptation. It is easy in many instances 
so to locate the flues that it can be economically installed. 

The boilers are set so that the difference in level between the 
base of the blast coils and the boiler water-line is about thirty 
inches. The coils are located in small plenum chambers at the 
bases of the flues. There is practically no direct radiation. The 
fan is motor driven. The steam pressure may be anywhere from 
o to 20 pounds, or higher. The circulation is entirely by gravity. 
The air is tempered for cooling the rooms by double dampers in 
the plenum chamber decks. 

When the fan is stopped the rooms get a good flow of air by 
gravity, and are heated almost as efficiently as by direct radiation, 
while securing considerable ventilation. If any gravity furnace 
plant will heat, this steam plant will do so by gravity. The steam- 
fitting is a trifle more expensive than with the first type, but 
infinitely less expensive than with auxiliary direct radiation. In 
many buildings this apparatus may be laid out with better econ- 
omy of space than with any other type. It retains the advantages 
of the older apparatus and eliminates the faults without incurring 
the disadvantages of the still older type of blast plant in which 
the indirect radiation for each room is located in the flue leading 
to that room. 

In engine-driven plants the layout is the same, care being taken 
that when the engine is not running the pump may be by-passed 
and the blast coils circulated by gravity. To this end, of course, 
a low water-line boiler and shallow blast coils must be used. 

The steam piping must be generously proportioned, so as not 
to have an undue false water-line. Tests with a water glass on 
the return drop from a blast coil 75 feet from the boilers in- 
dicated that when the fan started, blowing air at 8 degrees be- 
low zero, the water stood about 26 inches above the boiler 
water-line, but soon settled down and remained constant at 
about 18 inches above the boiler water-line. 

Wherein this plant fails to deliver results equal to the older 
types is not yet evident to me after two winters’ experience and 
observation of several installations. 
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FURNACES WITH FANS. 


There will probably always be a large number of school build- 
ings heated with furnace apparatus. Anything like the same 
engineering skill and research as have been devoted to steam heat- 
ing extended along this line would have given it a far better 
reputation to-day than it holds. The general availability of elec- 
tric power, and the compulsory ventilation requirements, have 
given fan furnace heating a great impetus. The fellowing seem 
to me prime considerations: 

There is almost no furnace well adapted to any one fuel which 
is of much account for any other fuel. 

Radiant heat does not warm very much air, and the heat from 
a furnace is largely radiant heat, which rises in great quantities 
directly upward from the fire. The most efficient furnaces will 
be found to have great weight of metal suspended above the 
dome, so arranged as to absorb the heat and transmit it by contact 
with the rising air currents. 

Because of the high air temperature possible, many furnace 
plants have been made to worry along with disc fans of inade- 
quate size and poorly proportioned ducts. The same size and type 
of fans and ducts should be used interchangeably for blast steam 
or blast furnace apparatus, if adequate results are to be obtained. 

Blast steam plants have valves for control so that one or more 
sections of the heating coils may be cut out as the weather con- 
ditions permit. With adequate fan capacity, speed regulation, 
and properly arranged compressor dampers above the furnaces, 
which are grouped, one or more may be cut out and not fired, 
sufficient air for ventilation being forced at an increased velocity 
through the casings of those in use. 

Blast steam plants are almost universally equipped with auto- 
matic regulation. Blast furnace plants may be controlled with 
equal facility and tempered air be secured for cooling the rooms 
without difficulty by using dampers in the plenum chamber decks. 

For hard coal great fire-box capacity and shaking and dumping 
grates are imperative. Apparently the weight of the furnace is 
not as vital as its coal storage capacity. 

For soft coal, however, the furnace must have great weight 
of metal to store to some extent the heat from the quickly flashing 
combustible, and to prevent the rapid changes in temperature of 
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the building in effect when soft coal is burned in a light weight 
furnace. 

All furnace fan systems in large buildings are subject to the 
objections to steam plan No. I previously described. It is doubt- 
ful if adequate furnace fan systems can be installed more eco- 
nomically than equal steam systems in buildings containing over 
twelve class rooms. For smaller buildings the horizontal pipes 
are usually rot so long, but that some gravity circulation is in 
effect when the fans are not running. The toilet rooms may 
profitably be protected from freezing by very small auxiliary 
direct hot water or steam plants, the fires in which are never per- 
mitted to go out in freezing weather. 

Fan furnace plants along the lines herein outlined will give 
very good results as to efficiency and economy. Very many of 
these heating systems will be installed. I ask for them more study 
and engineering skill than they have had in the past. The field 
for improvement is almost unexplored. 

The internal combustion engine is rapidly supplanting the 
steam engine. It may well be that we will see the day when the 
direct acting air heater shall supplant the steam boiler and coils. 

I have attempted to describe a steam plant which has proven 
as simple and easy to operate as any furnace plant, and to de- 
scribe a few refinements in connection with furnace plants which 
have proven greatly to increase their economy. 


DISCUSSION. 


Mr. Weinshank: Mr. Lewis not being here I cannot ask a per- 
tinent question. I would like to ask whether some one here pres- 
ent understands the statement made in the first paragraph, 
wherein he says, “ The plant shown in the accompanying plan 
and marked No. I may be described as standard.” Does he 
mean standard design? 

It has been my experience in blast work that only in one 
chance out of a hundred the designer will place the fan in one 
corner of the building, unless he is absolutely compelled to do 
so. You will invariably find in old plans where blast heating is 
used, the fan is centrally located in the building or centred at 
one side of the building, but never at the end. If he meant by 
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the word “standard” that which is considered to be a model, 
then Mr. Lewis contradicts himself later on when he gives many 
objections to his design. He stated that furnace heating in large 
buildings is subject to the same line of objection as No. 1. In 
other words, he does not consider Plate 1 as standard or good. 

President Mackay: I believe Mr. Lewis calls the plan shown 
on Plate No. 1 “standard,” not because of its location in the 
building, but because the fan, tempering coils and reheating coils 
are arranged in the manner almost universally used where it is 
intended to deliver either hot or tempered air to the various 
rooms. He wishes to bring out the distinction between an ar- 
rangement having the heating coils close to the fan with long 
hot-air pipes leading to the rooms, and an arrangement having 
the heating coils near the rooms with long cold air pipes between 
the fan and the heating coils. 

Mr. Johnson: The furnace man generally instals the same way 
as in No. 1 and the steam-fitter as in No. 2. You can instal the 
furnace at one end of the building and convey the warm and 
cold air in ducts, locating the furnace near the flue. Many times 
you can operate the furnace by gravity. 

President Mackay: Is that very efficient ? 

Mr. Johnson: I have worked it for seven or eight years and 
very satisfactorily. 

President Mackay: Are the furnaces examined periodically to 
see what condition they are in? 

Mr. Johnson: Yes, sir. 

Mr. J. D. Hoffman: What kind of furnaces? 

Mr. Johnson: Long furnaces with immense heating capacity 
and very heavy. Mr. Lewis mentions their being very heavy. 
These furnaces weighed about six thousand pounds each, all in 
one battery near the centre of the building. 

Mr. J. D. Hoffman: Have you ever had any experience as to 
consumption of fuel with the hot-air furnace and a steam blast 
plant? : 

Mr. Johnson: I found the fuel consumption was less than with 
the steam. I am not an advocate of the furnace blast system. 
The only reason the furnace blast plant is installed generally is 
because the first cost is less. For instance, where a steam blast 
system would cost $6,500 or $7,000, the furnace blast system 
would cost about $5,000. 
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Mr. J. D. Hoffman: Where you made these tests were there 
many furnaces in the battery? 

Mr. Johnson: Yes. 

Mr. Weinshank: I fully agree with Mr. Johnson in one state- 
ment. The reason the furnace is being used nowadays is because 
it is cheaper. The man who builds a small residence to-day in- 
variably says: “I wish I could afford to put in a little steam or 
hot-water plant, but I cannot afford it.” 

My experience in heating dates back since 1892, and there are 
a few members present here who have been in the business, or 
studied the problem of heating long before, and they will agree 
with me when I state that when Mr. Lewis says: “ It may well 
be that we will see the day when the direct air heater shall sup- 
plant the steam boiler and coils,” that he hopes against hope, for 
the reason we see every day the furnace is becoming a thing of 
the past, the same as the old reliable wood stove and fire-place. 
Now, why? It is cheaper to put in a stove, and cheaper to put 
in a fire-place than a steam plant. Why do we put in a steam 
plant? Because we have learned by experience it is cheaper to op- 
erate a steam plant than a furnace plant. I have had experience 
in days gone by to get in competition for large school-houses 
against furnaces, that is, we were bidding on a steam plant in 
connection with fan and coils. Bids also were taken for the same 
building for furnaces with blast. Of course the prices’ were 
greatly different, as Mr. Johnson stated. It was often a ques- 
tion whether the school had money enough to put in steam. If 
they had money enough they put in steam, because they learned 
by experience in seven or eight years that the difference in the 
cost of operation would pay for the plant. I am sorry to see 
Mr. Lewis, who has had experience in heating, hope that the 
steam boiler will be supplanted by the furnace. 

Mr. Kauffman: Furnace plants are put in on account of the 
cheapness of the apparatus, and a good deal is made out of it, 
but I know where quite a number of these plants have been 
thrown out. I really think these smaller towns in the West are 
waking up to the fact it doesn’t pay to put in that sort of a plant. 

Mr. J. A. Donnelly: There ought to be no question about the 
amount of fuel consumed between the steam and hot-air fur- 
naces. It has been the subject of a good many tests, but I don’t 
think any one can safely say any number of schools will get a 
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hot-air furnace after using steam. There might be isolated 
cases. I think we all know where schools have been tested for 
heat and ventilation the steam-heated schools have been far su- 
perior to the hot-air furnaces. The experience they are going 
through in the West was repeated in the East twelve or fifteen 
years ago. The hot-air furnace houses in the East used to sell 
a great many of their standards, and for school-houses they put 
in four or eight or twelve. 

Mr. Chew: I want to call attention to the fact that Mr. Brady, 
of Kansas City, supported by Mr. Davis, of the same town, said 
that in Kansas City almost any kind of a furnace with a fan back 
was economical and was effective in heating schools. So while 
you say it is a foregone conclusion that the days of hot-air fur- 
naces are gone, you have other members on record of the opposite 
opinion. In churches, where four furnaces would be necessary 
to supply the heat on a gravity basis, more than three are never 
required when the fan is in use. The reason is there isn’t so 
much waste in the chimney as by the gravity method. What we 
are after are facts. 

Mr. Davis: Mr. Chew quotes Mr. Brady as stating the fan 
furnace is more economical. I ask why Mr. Brady is putting in 
exclusively steam blast end fans now. 

Mr. Chew: I referred to the Proceedings. 

Mr. Davis: He, perhaps, has changed his mind. They are 
putting in nothing but steam apparatus now. 

Mr. Kauffman: And have been putting in nothing else for five 
or six years. 

Mr. Chew: Mr. Brady expressed himself as having experience 
with fans and getting good results. Whether that system he 
mentioned was satisfactory for the large building he is now heat- 
ing is another question. 

Mr. J. A. Donnelly: While on the subject of economy of coal 
and hot water, about six or eight years ago, at Greenpoint, I 
was asked to look at a five-story building and a large library on 
the corner. The apartments had never been heated and the li- 
brary was heated with a hot-air furnace. The Society controll- 
ing the building asked me to look up the subject of warming the 
apartments. I looked over the building and through the apart- 
ments, and asked how much coal they had used in the hot-air 
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furnace. They told me twenty-five tons a season. I gave them 
a price on heating the apartments. They wanted to know how 
much it would cost additional to put in steam for the library— 
they didn’t know they cared to change—a boiler large enough to 
heat the library as well. I-told them about twenty-five tons 
would heat the library and all the apartments. I did a great 
deal of work for these people afterwards. I do not think they 
have burned more than twenty-five tons. There was a case of 
enormous waste. It did not seem possible they could get 
twenty-five tons of coal burned in that furnace and get the heat 
up the chimney. It didn’t get into the library. There is no 
doubt about that. How they got it up the chimney I do not 
know. That is an extreme case. 

President Mackay: Maybe a badly installed furnace and a 
most excellently installed steam plant. 

Secretary Mackay: While I am not an exponent of the fur- 
nace system, I want to call attention to the fact that in Massa- 
chusetts when the State law was enacted the only building that 
complied with the law was one heated by furnaces. Within the 
last four or five years I know of a number or good-sized build- 
ings, under the supervision of the district police, where furnaces 
with fans have been placed and give the desired results and 
economy. I think it is wrong for us to decide against these 
facts that have taken place in Massachusetts and are going on 
to-day in New York State and New Jersey. A furnace if 
properly made and proportioned to the building will heat as 
well, but not as economically as steam or hot water. 

I was called in a few years ago to a building in New Jersey, 
with indirect steam for ventilating and heating, an eight-room 
school building, which burned ninety-five tons of coal a year and 
had been doing so for five years. They were building twelve 
additional rooms of the same size, making twenty rooms, and 
they wanted to know what to do as they could not afford the 
additional amount of fuel. I designed a steam apparatus for 
them. The question of guarantee of fuel came up. I could not 
by any manner of figuring make it take over seventy-five or 
eighty tons of coal. They asked if I would guarantee seventy- 
five tons. I said I would guarantee a hundred. They had been 
burning ninety-five to heat an eight-room building. That build- 
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ing is being heated and ventilated according to the State laws 
of Jersey, the same as Massachusetts and New York, and has 
been for six years, and the consumption of fuel has averaged 
sixty-five tons of coal a winter, in a twenty-room school-house 
against ninety-five tons in an eight-room school—same build- 
ing. So it is not always the particular type of apparatus. 

Mr. J. D. Hoffman: We have been comparing the efficiency 
of the furnace system with that of the direct radiation steam 
system. If you supply ventilating air, you must heat it and then 
throw the heat away when the air is exhausted. A furnace, 
especially a badly constructed one, is going to take more heat 
than a good steam or hot-water heater. In making compari- 
sons with steam or hot water systems, the furnace plant should 
be run under the same conditions. 

I want to inquire of Mr. Donnelly if, in the plant he men- 
tioned, they had ventilating air in the steam system; in other 
words, was it an indirect steam system? 

Mr. J. A. Donnelly: No, sir; didn’t have any ventilation in 
the library. Used the open windows and the door. They got 
mostly coal gas in the library. 

Mr. J. D. Hoffman: Did you have any return circulation of 
air from the library? 

Mr. J. A. Donnelly: Yes, sir; the stairway and high ceiling. 
It went down the stairway to the furnace. The side of the 
furnace was open and the hot air came up into the library 
through some immense registers in the floor. 

Mr. J. D. Hoffman: I believe that the radiated heat loss from 
a building is the same no matter what kind of heating system 
is employed. But where fresh air is added the loss is propor- 
tionally greater. When we are dealing with efficiencies of dif- 
ferent systems we should insist upon like working conditions. 

Mr. Kauffman: Possibly one argument is that the pipes are 
exposed in places which causes a loss of heat in transmission 
over long distances. ; 

Mr. Chew: Mr. Lewis says in his paper: “I ask for them 
more study and engineering skill than they have had in the 
past.” Suppose the furnace men got together and compared a 
poorly proportioned steam or hot-water system with the best 
furnace system? You can go anywhere around New York or 
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Philadelphia and see one house properly heated with a hot-air 
furnace and another with steam, and it is a farce to waste the 
time of the Society speaking in disparagement of either system. 
What we are here for is to get information, and the troubles 
of the past can only be valuable when they can be used to point 
in the right direction. 
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CXCII. 
CAST-IRON HEATERS FOR HOT-BLAST WORK. 


BY THEODORE WEINSHANK,. 


(Member of the Society.) 


The heater referred to in this paper is made of sections having 
cored diamond-shaped projections on each side, as shown in 
Fig. 1 and cut section Fig. 2. The flat sides of the section are 
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FIG. I. FIG. 2. 


braced at intervals, so that the metal may be thin and yet the 
section be strong. It will be seen that the metal is of uniform 
thickness, hence all parts are equally effective in condensing 
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steam. The shape of the projections is such that while offering a, 
minimum resistance to the flow of the air, it insures that the 
stream of air passing over the surface of the section shall be 
thoroughly broken up and all the air made to come in direct con- 
tact with some part of the metal of the section. The sections are 
fastened together in groups by screw nipples at top and bottom. 
The length of the nipple determines the amount of free area in 
the heater. A large free area means a low resistance to the pas- 
sage of the air at a given velocity through a group of sections, 
and a low rise of temperature of the air; while a small free area 
a high resistance to the passage of the air at a given velocity, and 
a high rise of temperature of the air. As a heater is made up of 
groups of sections placed one behind the other, it is evident that if 
we have a low rise of temperature of the air per group of sections 
we must have a heater of greater depth than would be necessary 
where the temperature rise of the air is greater. That is to say, 
a long nipple means a wide and a deep heater. The nipple finally 
adopted in this type gives approximately 50 per cent. free area, 
and has proven by experience to give a good temperature rise to 
the air, as shown on table 1. 


TABLE 1. 


RIsE OF TEMPERATURE, K, PER DEGREE DIFFERENCE BETWEEN TEMPERATURE OF STEAM AND 
MEAN TEMPERATURE OF AIR FOR DIFFERENT VELOCITIES OF AIR. VOLUME OF AIR MEAS- 
URED AT 70 DEGREES. 





Number of sections heater is deep. 








Velocity, feet per minute. —————$ ——————_——_ — ————$ -———_—— 
1 | 2 3 4 5 6 

BAL OS an 5 aay asia | 0.124 0.253 0.395 | 0.527 | 0.649 0.761 
1500. . ..| 0.132 0.261 0.403 | 0.535 | 0.657 0.769 
1400 | 0.139 0.268 0.410 0.542 0.664 0.776 
1300 ..| 0.147 0.27 0.418 0.550 | 0.672 0.784 
1200. . -.| 0.154 0.283 0.425 0.557 0.679 0.791 
1100. . ‘.} 0.162 0.291 0.433 0.565 | 0.687 0.7 
1000. . 0.170 0.299 0.441 0.573 | 0.695 0.807 
ers 0.177 0.306 0.448 0.580 0.702 0.814 
NG shod ac hone hates | 0.185 0.314 0.456 0.588 0.710 | 0.822 











s = number of sections heater is deep. 
v = velocity of air in feet per minute. 
0.061 (v — 800) 
_— “2.4 petntitn cmat, No od 4 
K = 0.185 800 
0.061 (v — 800) 


K = 8(0.167 --0.005s) — $00 , when s = 2 or more. 


, where s=1. 


In developing this section the manufacturers built a testing 
plant for the purpose of testing and perfecting their product and 
to get such information as would be needed in designing a hot- 
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blast system of heating. It was because of the numerous prob- 
lems that came up while making the first series of tests that 
prompts the writer to submit this paper. The manufacturers in- 
stalled a testing plant; the building, having large doors and 
windows, by the opening or closing of which it was possible to 
regulate the temperature inside so as to keep it nearly constant 
during a test, and an attempt was made to have the temperature 
the same for all the tests. The apparatus in the building consisted 
of a 110-inch single inlet, top horizontal discharge fan arranged 
to draw air through a sheet-iron casing in which the sections were 
arranged as desired for different tests. The fan was driven by a 
10-horsepower belted motor at a constant speed of 231 revolutions 
per minute for all the tests. The outlet of the fan was arranged 
so that air could be discharged into the building or to the outside, 
or to both as desired ; but during most of the tests that the writer 
observed the air was discharged into the building. 

The outlet of the fan was boarded up until the opening through 
which the air was discharged was about 21 to 38 inches. It was 
found that with this size of outlet the velocity of the air passing 
from the fan was nearly constant at all points of the outlet. For 
an opening larger than this, it was found that the velocities varied 
at different points of the outlet to such an extent that it was diffi- 
cult to determine the actual velocity of the air leaving the fan. 
The amount of air that the fan handled per minute was varied by 
reducing the size of the outlet. The velocity of the air was not 
quite constant at the outlet of the fan for smaller areas of the 
outlet, but it was nearly so. The velocity was also affected some- 
what by the number of sections in depth of the heater being tested. 
The volume of air passing through the heater was determined by 
multiplying the area of the outlet in square feet by the velocity in 
feet per minute of the air passing through the outlet, as deter- 
mined by means of an anemometer. The readings of the anemo- 
meter gave concordant results. The temperature of the air as it 
left the outlet was taken, and this volume reduced to an “ equiva- 
lent volume at 70 degrees ”—that is to say, air at 70 degrees was 
taken as the standard, and all tests were made upon this basis. 

The velocity of the air passing through the heater was obtained 
by dividing the volume of air passing per minute, when reduced 
to 70 degrees, by the free area of the heater; and in the following 
tests the free area of the heater was, in all cases, 9.21 square feet. 
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The heater was arranged in six groups, each group being ten 
sections wide and one section deep, and containing 170 square feet 
of heater surface. The sheet-iron casing for the heaters was ar- 
ranged so that as many groups as desired could be used, and tests 
were made with from one to six groups in use. Groups not in 
use were removed from the casing, so as to leave only those 
groups actually in use in the casing. Steam was supplied through 
a 3-inch main leading from an adjoining building through a 
Kieley special reducing pressure valve to a 5-inch main, to which 
each of the groups of the heater was connected by the flanged 
nipple. A thermometer was calibrated and placed in the low 
pressure main, and readings taken from it gave the temperature 
of the steam in the water. Steam was supplied to the top of each 
group, and the water of condensation was drawn off from the 
bottom at the opposite end of the group. 

The air drawn through the heaters was in all cases taken from 
outside of the building through a door which was of the same size 
as the casing of the heater. The bottom of this door was about 
seven feet from the ground, and the outside or initial temperature 
of the air was measured about four and one-half feet above the 
ground directly below this door. 

According to the report of these tests, one of the first problems 
that the experimenters had to deal with, was the determination of 
where the final temperature should be measured. The first group 
of sections was placed about four and one-half feet from the inlet 
of the fan, and an attempt was made to measure the temperature 
of the air in this space between the fan inlet and the first group of 
sections. A thermometer was hung in this space and its tempera- 
ture noted. This thermometer indicated a very high temperature. 
Then a screen was placed between the group of heater sections 
and the thermometer so as to reduce the effect of direct radiation 
from the first group. Various sizes and forms of screen were 
used, but it was found impossible to avoid to some degree the 
effect of the direct radiation, and hence it was not considered 
proper to take the reading of a thermometer placed between the 
fan inlet and the first group of sections as the final temperature of 
the air. A thermometer was then put just inside the fan casing 
near the outlet, and readings from it were taken. The readings 
of this thermometer were usually several degrees lower than the 
readings of the thermometer between the first group of sections 
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and the fan inlet. The difference between the readings of the two 
thermometers was greater when more than one group of sections 
were in use than when only one group was being used ; and it was 
somewhat more different for low velocities through the heater 
than it was for high velocities. The report shows that the experi- 
menters finally determined that the reading of the thermometer 
at the fan outlet should be taken as the final temperature of the 
air. This means, of course, that the rise of temperature of the 
air during its passage through the heater was equal to the differ- 
ence between the temperature as indicated by the thermometer at 
the outlet of the fan and that indicated by the thermometer hung 
outside of the building. 

It is a question that I bring before this Society for discussion, 
as to whether the temperature indicated by the thermometer be- 
tween the fan inlet and the first group of sections should not have 
been taken as the final temperature of the air? It is evident, of 
course, that during the passage of the air through the fan there 
was some loss of heat and some cooling of the air. How much 
this amounted to it is impossible to say. Attention was directed 
principally to determine the rise of temperature of the air for 
various velocities through the heater. It is evident that this 
course was pursued because if the rise of temperature of the air 
while passing through the heater is taken as the measure of the 
efficiency for heating power of the heater, it would enable the 
makers of the sections to sell them on a guarantee, the fulfillment 
of which could be easily determined by hanging two thermom- 
eters in such position as to indicate the initial and final tempera- 
ture of the air passing through the heater. 

The next problem was to determine the volume of air passing 
through the heater per minute. Here considerable difficulty was 
encountered, and it was finally decided that, as stated before in 
this paper, the velocity of the outlet should be determined by 
means of a anemometer. Several readings were taken at the out- 
let during each test, and the average of these readings was taken 
as the velocity of the air passing through the outlet during the 
test. Three different sized outlets were used as a rule, although in 
some subsidiary tests a fourth size was used. It was found that 
for a given size of outlet the velocity was nearly constant for any 
number of groups of sections in the heater. The largest outlet 
used was 21 by 38 inches, the next size was 18 by 38, the next 
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15 by 38, and the next 12 by 38 inches. The smallest opening 
was not used very much. 

In measuring the velocity of the air passing through the outlet 
one anemometer was checked against another anemometer for 
accuracy. An attempt was made to determine the velocity by 
means of a Pitot tube, such as shown in Fig. 3. The Pitot 
tube is shown in the upper left-hand corner of this figure, and an 
apparatus for indicating the static pressure is shown in the upper 





FIG. 3. 


right-hand corner of the figure. This apparatus consisted of two 
metal disks, each about three inches in diameter, having between 
them a third disk, about six inches in diameter, made of ordinary 
wire screening such as is used for windows. To the center of 
one of the metal disks was screwed a rod, and from this rod a 
rubber tube led to a leg of a draft gage. The other leg of the 
draft gage was connected to the Pitot tube. The result of this 
arrangement was that the reading of the draft gage showed at 
once the pressure or head producing the velocity of the flow of 
air at the outlet. The head fluctuated so widely for slight changes 
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in position of the tube in the outlet that the results of these read- 
ings could not be used with any degree of satisfaction. 

Fig. 4 shows the reducing pressure valve and the thermom- 
eter in the steam pipe. The reading of this thermometer was 
taken as the temperature of steam in the pipe. Gages were 
used simply as checks. During the entire series of tests, when the 





reducing pressure valve was once set, it was seldom that the 
temperature varied more than one degree. 

Another problem that required solution was how to determine 
the frictional resistance to the flow of air through the heater at 
different velocities. This required some means for determining 
the loss in pressure due to the resistance of the heaters as the air 
passed from the outside through them to the fan. This was 
finally determined by means of a static pressure gatherer attached 
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to a tube that was in turn attached to a draft gage. This gatherer 
was similar to the one used in connection with the Pitot tube, was 
arranged so that it magnified ten times—in other words, a differ- 
ence of reading of one inch meant a difference in pressure of 





FIG. 5. 


o.1 of an inch. The gatherer itself was placed between the fan 
and the first group of sections, as shown in Fig. 5. 

The results of the tests were very uniform for similar condi- 
tions. After the apparatus had been started and run until normal 
conditions had been reached, it was found that from this time on, 
as long as the conditions remained the same, there was practically 
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no change in the working of the apparatus. A rise of one degree 
in the outside temperature was followed at once by a rise of one 
degree in the final temperature of the air. The motor maintained 
a uniform speed, and hence the fan discharged a uniform volume 
of air through the outlet ; this meant a uniform velocity of the air 
through the groups being tested, and was checked by the draft 
gage, which showed that the frictional resistance of the heaters 
was constant. 

It is evident that if the frictional resistance is constant for a 
given velocity of air through a heater composed of a given 
number of sections in depth, and if we can determine what this 
resistance is, we have at once a means by which we may determine 
how much air is passing through a given heater. This is found 
by determining the resistance to the passage of the air, expressed 
in inches of water, and then turning to a table prepared from a 
standard heater giving the velocity of the air through a heater of 
the same number of sections in depth, read off the volume of air 
passing per minute. 

If the scheme suggested in the report of these tests be carried 
out to this extent, it is evident that when such cast-iron sections 
are installed in a plant under a guarantee to raise the temperature 
of the air through a given number of degrees that it becomes 
a very easy matter for anyone to make a test of the plant. All 
that would be necessary would be to put in a draft apparatus and 
obtain the velocity of the air passing through the heater, and then 
to put in two thermometers by which the initial and final tem- 
peratures of the air would be determined. Knowing the velocity 
of the air through the heater, and knowing the free area of the 
heater, the product would be the volume of air passing through 
the heater per minute. So that from readings of two thermom- 
eters, and the reading of a single draft gage, we will be able to 
determine how many cubic feet of air was being handled per 
minute and through what rise of temperature this air was being 
heated. This, in my mind, would present a great advantage in 
favor of the use of these heater sections, in addition to the other 
advantages which they may have. And this great advantage is 
due to the fact that the heating effect of the sections is uniform 
and the resistance to the flow of air through a heater made of 
these sections is also uniform for a given velocity. 

Table 1 gives the rise of temperature per degree difference be- 
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tween the temperature of the steam and the mean temperature of 
the air for different velocities of air. (See p. 109.) 

Table 2 gives the heat units transmitted per square foot of 
heating surface per hour per degree difference between the tem- 
perature of the steam and the mean temperature of the air. 


TABLE 2. 


HEAT UNITS TRANSMITTED PER SQUARE FOOT OF HEATING SURFACE PER HOUR PER DEGREE DIF- 
FERENCE BETWEEN THE TEMPERATURE OF THE STEAM AND THE MEAN TEMPERATURE OF 
THE AIR. 





Number of sections heater is deep. 
Velocity, feet per minute. —_—- 

















| ! 
1 2 3 4 5 | 6 

_— shconeiinotsts ~ on Teena 

I fissile 55,2 aera SRR) 11.94 | 12.17 | 12.67 | 12.67 | 12.50 | 12.20 
BS SS isisscch, ox edene hos 11.91 | 12.76 | 12.11 | 12.06 | 11.86 | 11.56 
ac ses ure coke esis 11.70 | 11.28 | 11.50 | 11.41 | 11.18 | 10.89 
Sbekdineckiatenhadicnsns 11.50 | 10.79 | 10.89 | 10.75 | 10.51 | 10.22 
I 3318.5 019 sawioaniek wens 11.11 | 10.21 | 10.22 | 10.05 | 9.81 | 9.52 
BES sia isha sooaeak Lona han 10.72 9.63 | 9.55 9.34 9.09 | 8.82 
BN Gis sRins sivnksasenakibs 10.23 8.99 8.84 8.61 | 8.36 | 8.10 
BRS Sistas since apeionnaadics 9.59 8.28 | 8.08 7.85 | 7.60 | 7.35 
I occ rciscar i ainncerbotecergar Sided 8.90 | 7.56 | 7.31 7.08 | 6.48 | 6.60 

| 





Table 3 shows the final temperature of air entering in the heater 
at a temperature of zero degree when the temperature of the 
steam in the heater is 227 degrees, corresponding to a pressure of 
steam of five pounds by the gage. 


TABLE 3. 


FINAL TEMPERATURE, T, OF AIR WHEN ENTERING HEATER AT 0 DEGREE. TEMPERATURE OF 
STEAM IN HEATER, 227 DEGREES. VOLUME OF AIR MEASURED AT 70 DEGREES. 








Number of sections heater is deep, 
Velocity, feet per minute. — 








1 2 3 4 5 6 
26.5 51.0 74.9 94.7 111.3 125.2 
28.1 52.4 76.3 95.8 112.4 126.0 
29.5 53.8 77.2 76.7 113.3 126.8 
31.1 55.0 77.6 97.9 114.3 127.7 
32.4 56.4 79.6 99.0 115.3 128.7 
34.0 57.7 80.5 100.0 116.2 129.6 
35.6 59.1 82.0 100.1 117.2 130.5 
36.9 60.1 83.0 102.1 118.0 131.3 
38.5 61.6 84.3 103.1 119.0 132. 























t = final temperature of the air which enters at 0 degree. 
k = rise per degree difference between the temperature of the steam and the mean tempera- 
ture of oe. 
454 


tok 


Table 4 shows the friction loss, or resistance to the flow of air 
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through a heater made of these sections, for different velocities 
of air in feet per minute. 


TABLE 4. 


FRICTION LOSS IN INCHES OF WATER DUE TO THE SECTIONS. VOLUME OF AIR MEASURED AT 
70 DEGREES. 





Number of sections heater is deep. 





- 
tS) 





3 4 5 6 

error errr rere 0.236 | 0.288 0.416 0.543 0.672 0.800 
 Srerrrcrerrer cee 0.207 | 0.253 0.366 0.477 0.590 
re or ee ere eee 0.180 0.220 0.318 0.415 0.514 0.613 
eerste oer. © 0.156 0.190 | 0.274 0.358 0.443 0.528 
Bees snescecrsecsesntsens 0.133 | 0.162 | 0.234 0.3 0.378 
BE coccccsoscccesaccecces 0.111 0.136 | 0.197 0.257 0.318 0.378 
| re reer rere ee 0.092 | 0.112 | 0.162 0.212 0.262 0.312 

pROLE CHS OR CODEC ET OO CCE 0.074 0.091 | 0.132 0.172 0.212 0.253 
GBs cccccccesescesesensens 0.059 0.072 | 0.104 0.136 0.167 0.200 

















f = friction loss in inches of water. 
v = velocity in feet per minute. 
s = number of sections heater is deep. 


Vv 2 
t=1.47( 75) , where s= 1. 


f = (0.8s + 0.2) ( 


Vv 


2 
am) , where s = 2 or more, 


In all of these tables the volume of the air is measured at 70 
degrees, and the velocity of the air passing through the heater is 
obtained by dividing the volume measured at 70 degrees by the 
free area of the heater. 

It is to be hoped that this short statement of some of the prob- 
lems encountered in making tests on the cast-iron heaters to 
which I have referred in this paper will be of value to others, and 
will bring from those who have already made tests some expres- 
sion of opinion or some statement as to how they have met and 
solved these same problems. The results which have been given 
in the tables are not so much in themselves as they point to the 
results that ought to be obtained under good conditions. 

If this paper will bring out a full discussion of the problems 
encountered in the use of cast-iron heaters, it will have served its 
purpose, and the author will feel that his efforts have not been in 
vain. 

In conclusion, I take pleasure to thank Prof. J. H. Kinealy for 
considerable data gathered during the tests; also Professor Kent 
for a number of suggestions while the tests were being made. 

I did not attempt to plot results. I leave it to investigators to 
check the results and plot curves from formule given at the 
bottom of each table. 
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DISCUSSION. 


Mr. Davis: I would like Mr. Weinshank to go to the board 
and show us where the prominent points are on which he asks 
the opinion of the Society. 

Mr. Weinshank: Since the inside and outside temperature 
varied, we reduced this volume to an equivalent volume at 70 
degrees. That is to say, air at 70 degrees was taken as the 
standard and all tests were made upon this basis. 

In reference to rise of temperature, as shown in Table No. 3, 
I will state that a thermometer was suspended in the casing be- 
tween the heater and the fan at B (Fig. 1). The temperature 
recorded at this point was greater than we expected. 





FIG. I. 


We interpreted this high temperature being due to the radia- 
tion and velocity of the air. To overcome this another ther- 
mometer was suspended at A (Fig. 1) and the difference noted. 
The readings at A were considerably lower than at B, which 
was probably due to losses by radiation from the fan or for some 
other reasons. In order to have this loss constant during the 
tests, we endeavored to retain a constant temperature in the 
room in which the tests were made. 

To determine or not whether the air is passing over the heater 
uniformly, and whether or not the air is being heated uniformly 
over the entire surface of the heater, the thermometer at B was 
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placed at different levels between the heater and the fan, and no 
variation of temperature could be detected. This led us to be- 











lieve that the distribution of the air throughout the entire sur- 
face was uniform. 

President Mackay: Have you any tests showing the conden- 
sation ? 
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Mr. Weinshank: In this paper the writer intended to bring 
forth the efficiency of the heater from a standpoint of a tempera- 
ture-rise, and, therefore, the ‘question of condensation has been 
omitted, but for your information I will state that the method 
of recording the amount of condensation was conducted as 
follows : 

Fig. 2 shows the general arrangement of the tank and weigh- 
ing barrels. Fig. 3 shows a section through the tank. This ap- 
paratus consists of two tanks T and S. Tank S was suspended 


_ inside of the tank 7, riveted solid to the outer wall of tank T. 


The condensation from the heaters was connected to the inner 
tank S by means of pipe a properly valved. The tank S was 
also supplied with a calibrated glass gauge g. This gauge was 
calibrated so that an inch of water in the tank meant so many 
pounds. In order to retain the temperature of the water of con- 
densation, the outer tank T was provided with a pipe b, prop- 
erly valved and supplied with live steam from the boilers. 

Thus the water of condensation was of the same temperature 
as the steam. If the tank S filled up to a certain height, the 
valve a was closed and c opened and discharged into the barrel. 
As soon as the water was discharged c was closed and a opened 
again. The intention was to calculate the heat units transmitted 
per square foot of heating surface per hour per degree differ- 
ence, as per Table II., taking into consideration the latent heat 
only. 

President Mackay: How do you find the comparison of the 
cast-iron heater as against steam-pipe coils? 

Mr. Weinshank: Table I. shows that there is very little dif- 
ference as far as rise of temperature is concerned between the 
cast-iron heater and that of pipe coils. The only difference we 
found is that whereas in ordinary pipe blast coils it was impos- 
sible to get a uniform temperature in the space between the coils 
and the fan, we have been able to secure a uniform flow as well 
as a uniform temperature in the entire space between the fan 
and coils. The reasons for this difference we have ascribed to 
the construction of the heater, etc. 

Mr. Braemer: I have always found that even if the distance 
between fan inlet and coils is large enough to place the ther- 
mometer outside of the influence of the direct radiation from 
the coils, a thermometer placed between fan inlet and heater 
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coils indicates the temperature varying greatly in the different 
strata of air, the lower strata naturally being cooler, and in 
order to obtain the temperature fairly accurate the average of a 
series of readings in the different strata must be taken. When- 
ever possible I always place the thermometer in the air duct 
close to fan outlet, as the air after passing through fan is well 
mixed and of a fairly uniform temperature. As Mr. Wein- 
shank states, there undoubtedly is a very small drop in air 
temperature in passing through the fan, due to loss through 
radiation, but this loss is so small in most cases that for prac- 
tical purposes it may be neglected. 

Mr. Weinshank states that, in order to determine the air 
volume handled, the outlet of the fan was boarded up until the 
































Mr. BRAEMER’S SKETCH, FIG. 1. 


opening through which the air was discharged was of the size de- 
sired, and anemometer readings taken. He also states that for 
certain sized openings the air velocity was found to vary greatly 
at different points. It would seem that by “ boarding up” the 
fan outlet in the manner described, corners or pockets would be 
formed which would produce eddy currents that would make it 
difficult to obtain fairly accurate readings, either from the ane- 
mometer or the draft-gauge. I have frequently, when testing 
fans on the testing block, used a sheet-iron extension to the fan 
outlet about 7 feet long, arranged with a damper, as per sketch, 
Fig. I. . 

By this arrangement I am able to obtain at once any desired 
proportion between the discharge opening and the fan outlet, at 
the same time getting a fairly even flow of air through the open- 
ing, the velocity at the top being the greatest. In order to ob- 
tain the velocity accurately I have always found it necessary to 
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divide the discharge opening into six or more squares by means 
of wires strung lengthwise and crosswise in front, and taking 
the average of a series of readings from each square. As a 
general rule, I have found the air velocity too high for appli- 
cation of an anemometer and have used a Pitot tube connected 
toa “U” tube draft gauge. 

Referring to sketch, Fig. 2, and assuming the flow in the air 


—— 


Mr. BraAEMER’S SKETCH, Fic. 2. 
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duct in the direction of the arrow, the reading of the draft 
gauge if the Pitot tube is held in position “ A’’ will indicate 
the total pressure; the draft gauge if the tube is arranged in 
position “ B”’ will indicate the static pressure, and the differ- 
ence between the two readings will indicate the pressure cor- 
responding to the air velocity, which will enable us to calculate 
the volume of air passing. 
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COEFFICIENTS OF TRANSMISSION IN CAST-IRON 
RADIATORS. 


BY JOHN R. ALLEN, 


(Member of the Society.) 


The results given in this paper are from tests made to determine 
the variation of the coefficient of conduction with different tem- 
peratures of steam and air on the two sides of a cast-iron radiator. 
These tests were conducted in the laboratory of the engineering 
department of the University of Michigan. 


METHOD OF MAKING TEST. 


The tests were conducted in the usual manner in the radiator 
testing plant at the University of Michigan under a wide range 
of conditions. The steam pressure was varied from seventy 
pounds gage pressure per square inch to atmospheric pressure, and 
the room temperature from 117 to 51 degrees F. The number of 
tests made was thirty-six. During all the tests the humidity of 
the atmosphere was noted. As will be noticed in Table I, the 
moisture was extreme in certain cases. These excessively high 
percentages of moisture were obtained by introducing steam into 
the air of the room. 

In every test two radiators were tested. One which is per- 
manently located in the testing plant, termed the Standard 
radiator ; the second, which may be changed from time to time, is 
termed the test radiator. During these tests the standard radiator 
was a cast-iron radiator of the two-column type, and the test 
radiator a cast-iron radiator of the three-column type. These 
radiators are similarly situated in the room. Most of these tests 
were made at night to avoid the effects of the sun. 
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RESULTS OF THE TESTS. 
The results of the tests are shown in Table I. 


TABLE 
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The particular object of the tests was to obtain the coefficient 
of transmission, as shown in columns 15 and 16. The coefficient 
of transmission is obtained by dividing the B. T. U.’s transmitted 
per square foot of radiation per hour by the difference between the 
steam and room temperature. In the curve shown in Fig. 1 the 
coefficient of transmission for the two-column radiator has been 
plotted as abscissae, and the difference between steam and room 
temperature as ordinates. 
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Difference between Steam and Room Temperature. 


Difference between Steam and Room Temperature. 
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Two Column Cast Iron Standard Radiator. 
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Three Column Cast Iron Test Radiator. 
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In Fig. 2 the coefficient of transmission for the three-column 
radiator has been plotted in the same way as in Fig. 1. From 
the curves in Figs. 1 and 2, Table II has been obtained. From 
Fig. I we get the equation representing the variation of the 
coefficient of transmission with the change in difference be- 
tween steam and room temperature. 


TABLE II. 


CoEFFICIENT OF Heat TRANSMISSION. 


Difference in temperature B.T.U.’s per square foot per hour per degree difference 
between steam and of temperature. 
room. 2 column radiator. 3 column radiator. 

110 By | B. 

120 1.745 1.695 

130 1.76 1.745 

140 1.82 1.79 

150 1.855 1.835 

160 1.895 1.885 

170 1.93 1.93 

180 1.965 1.98 

190 2.00 2.025 

200 2.04 2.075 

210 2.07 2.12 

220 2.11 2.165 

230 2.15 2.215 

240 2.185 2.260 

250 2.22 2.31 

260 2.265 2.36 

If we let 


c = coefficient of transmission, 
t, == temperature steam in the radiator, ’ 
t, = temperature of the room, 


then from the results obtained 


C = .0036 (tz; — t.) + 1.32 for a 2-column cast-iron radiator, 
C = .00467 (t; — t.) + 1.14 for a 3-column cast-iron radiator. 


The most interesting application of this equation is in determin- 
ing the temperature of a room for various conditions of the out- 
side temperature. The case often arises where a contractor guar- 
antees to heat a building to 70 degrees with a temperature outside 
at o degree. When the heating plant is finished what tempera- 
ture should the room be heated with a higher temperature than 
o degree outside in order that the building may be heated to 
70 degrees with o degree outside? This equation permits of a 
more accurate solution of this problem. The following demon- 
stration gives a solution of this problem: 
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Assume ¢, == temperature of the outside air for contract con- 
dition. 

Assume ¢, == temperature of air in the room which was guar- 
anteed by contractor. 

Assume ft, == temperature of steam in the radiator during test. 

Assume ¢, = actual temperature of outside air during test. 

Assume f;==computed temperature of room for test con- 
ditions. 


Heat loss from room under contract conditions. 


= (7 +6)m(t—t) . oie es tt 


Heat loss from radiator under contract conditions. 


=(ts—te)[.0036(ts—te)+1.32] . . . . (2) 


Heat loss from room under test conditions. 


W 
(—-+G)n(t,—t,) 9 tse ee 

4 

Heat loss from radiator under test conditions. 
(ts—ts)[.0036(t,—t,;)+1.32] . . . . (4) 
Equation (1) must equal equation (2), equating and dividing 
by t, — ty. 
( = +6) na fe tah-cogFtte— ty) + 1.39) (s) 
4 t.—t, 


and equation (3) must equal equation (4), equating and di- 
viding by t; — t,. 


= __ (ts—ts)[-0036(t,—t,) + 1.32] 
( 4 +G)n= t;—t, . ° ° (6) 


Equating the right-hand member of these equations we have 


(ts—te)[.0036(t;— ts) +1.32]  (ts—t,)[.0036(t,—t;) + 1.32] 
- Cae seein : = ae eee tel (7) 
2 1 5 4 





The unknown quantity in this equation is t;, and this is involved 
as a quadratic, so that the general solution of the equation is a 
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long one. It is customary to assume, however, that the outside 
air t; — Oo degrees, the room temperature ¢t, — 70 degrees, and 
steam pressure in the radiator is five pounds per square inch, then 
t, — 227. Substituting these values in equation (7) we have 


(227—t;)[.0036(227—ts)+1.32 
aCe Ot 
4.15(ts— ts) = .0036(227—t;)?+1.32(227—t,) . . (9) 


Solving this equation as a quadratic for ¢t; in terms of ¢, we get 





t;=987—/840,000—1,153t, . . . . (10) 


for a two-column cast-iron radiator. 


For the three-column cast-iron radiator this equation becomes 


ts=793—+/523,000—887t, . . . . (11) 


As an example, suppose a heating contractor guarantees to heat 
a house to 70 degrees in zero weather with two-column cast-iron 
radiation. When the house is finished the lowest temperature 
obtainable is 40 degrees. What should be the temperature in the 
house with 40 degrees outside in order to fulfill the original guar- 
antee? Substituting 40 degrees for t, in the above equation, we 
find as the result that the temperature of the house should be 
97 degrees. 

Table III shows the temperature that should be obtained in a 
room for various outside temperatures, the original guarantee 
being to heat the house to 70 degrees in zero weather. The table 
is computed by substituting in equation (10) Table III has been 


TABLE III. 


[Room TEMPERATURE CORRESPONDING TO TEMPERATURE OF OUTSIDE AIR. 


Temperature of Temperature of room Temperature of room 
outside air. 2 column radiator. 3 column radiator. 

-30 52 53 
—-20 58 59 
-10 64 64 
0 7 70 
10 77.5 75 
20 83 83 
30 90 89 
40 97 95 

50 103.5 105.5 
60 110 108 
70 117 115 

80 123.5 121.5 
90 130 128 

100 137 134.5 
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plotted in the form of a curve shown in Fig. 3, and from this 
table intermediate points can be obtained. 


RELATION BETWEEN IN-SIDE AND OUT-SIDE TEMPERATURE 
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APPROXIMATE EQUATION. 


If we ignore the difference in the change of the coefficient of 
transmission and assume it a constant, then equation (7) re- 
duces to . 

-@ t-¢ 
t—t t—t 





(12) 


Making the same assumption as in equation (8), equation (12) 
becomes 


t;= .693t,+ 70. 


In using this approximate expression the error is about 2 per 
cent. at 40 degrees and about Io per cent. at 100 degrees outside 
temperature. This shows that in most cases where this computa- 
tion is made the use of the more exact expression is not necessary. 
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THE EFFECT OF MOISTURE IN THE ATMOSPHERE. 


Fig. 4 shows the effect of moisture in the atmosphere upon 
the transmission of heat through the radiator. This curve is 


Effect of Humidity on Transmission. 


B.T.U.’s per sq. ft. per degree Difference. 
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Per cent. of Moisture in Atmosphere. 
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plotted for difference of temperature between steam and air vary- 
ing from 244 to 200 degrees. The per cent. of moisture in the 
air is plotted as abscissae and the B. T. U.’s transmitted as the 
ordinates. The curve indicates that the rate of transmission of 
heat diminished as the per cent. of moisture in the atmosphere 
increases. The extreme range of moisture ordinarily met with in 
any locality varies from 40 to go per cent. of saturation. This 
extreme variation in moisture produces a change in the coefficient 
of transmission of approximately 5 per cent. 


EFFECT OF WINDOW SURFACE. 


The earlier radiator tests conducted at the University of Mich- 
igan were made in a room having a small amount of glass surface. 
Two years ago a new radiator testing plant was built. In this 
plant the room in which the radiators are tested contains about 
40 per cent. glass surface. 








132 COEFFICIENTS OF TRANSMISSION IN CAST-IRON RADIATORS. 


The difference in the results obtained were at once very 
marked. Under the new conditions the coefficient of heat trans- 
mission in the test radiator was increased from 1.68 to 1.86, or 
an increase of 10.7 per cent. This would account in a large 
measure for the different results obtained by different experi- 
menters on the same form of radiator. 


DISCUSSION. 


Mr. Donnelly: In connection with the topic for discussion and 
the report of these radiator tests, in my opinion it is quite prob- 
able that the heating engineer is doing more work and experi- 
menting much more on the mechanical mixture of air and steam 
than any other professional man. I want to make a statement 
that I think he knows less about what he is handling than he 
should; in the hope that it will stir up some one to contradict it 
and give us some information. 

It is quite probable that all the radiator tests which have been 
made are more or less unreliable, for the assumption has always 
been made that the radiators have been filled with steam, and no 
tests have been made, so far as I have heard, to ascertain cor- 
rectly and exactly what really is inside the radiator. 

In some descriptions that have been published as to standard 
methods of making radiator tests, directions have been given to 
open the outlet and let it blow thoroughly, in order to be sure 
that all the air is remowed, as, if any is left in the radiator, it 
will seriously affect the result. 

It is probably under these conditions that the air removal is 
better than under average operating conditions, where the re- 
turn or air valve is not allowed to blow thoroughly. 

Again, under operating conditions, in order to get perfect air 
removal, all the air would have to flow out of the steam and re- 
turn mains as well as out of the radiators, and though a good 
air removal might be obtained from the radiators, air might col- 
lect in them or mix with the steam so that there would be a 
varying and unknown quantity of air present. 

The radiator tests, as given, show quite a variation in the fac- 
tor of transmission per square foot, per degree, where varying 
pressures of steam are used. 

This result is supposed to be caused, primarily, by the use of 
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higher pressures and temperatures, and there is a_ possibility 
that almost all of it, and certainly some of it, is caused by the 
quantity of air left in the radiator. 

For instance, if a radiator is started up with steam, at about 
atmospheric pressure, and the return blown thoroughly, so 
that 90 per cent. of the air is driven out; if the pressure of the 
steam is then raised to 15 pounds gauge, the air would be com- 
pressed into about one-half its former volume, would probably 
form a better mechanical mixture with the steam, and you 
would have 95 per cent. air removal. If the absolute pressure 
inside the radiator was again doubled, we would have 97% per 
cent. air removal, due to the air being again compressed to one- 
half its volume. 

The opposite effect of this would be produced in systems such 
as Mr. Hoffman has in mind, and I think it would be the cause 
of the trouble which he mentions, and to which this topic for 
discussion is directed. If there is 90 per cent. air removal with 
steam at atmospheric pressure, and the steam is then allowed to 
drop to 20 inches of vacuum, the air would expand as well as 
the steam in the radiator to about three times its former volume, 
and we would then have only a 70 per cent. air removal. Added 
to this effect I think the air would disassociate itself from the 
steam, and it would be quite certain that it would collect in one 
part of the apparatus. The particular point at which it collected 
might, as Mr. Hoffman states, be one part of the apparatus to- 
day, and the other end of the house to-morrow. 

I still have hopes that some member of the Society will test 
some radiators and their condensing capacity with a known per- 
centage of air removal, and perhaps also make some tests at the 
conclusion of the radiator tests to see whether the interior of the 
radiator has been completely filled with steam during the test, 
and if it has not, to ascertain how much air has been present. 

Mr. G. D. Hoffman: I have in mind a house heated by a 
low-pressure steam apparatus equipped with vacuum appliances. 
The system was divided into two circuits. A 2-inch line lead- 
ing to the back of the house and a 2%-inch leading to the front. 
While operating under pressure both circuits seemed to work 
equally free and equally well. This was also true so long as 
the apparatus was operated under vacuum not exceeding five or 
six inches. 
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When the vacuum, however, would begin to register any- 
where from ten to fifteen inches, one circuit or the other would 
begin to cool. 

Now the puzzling part to me of this condition was the fact 
that under apparently the same tonditions of outside weather 
and apparently same conditions inside, one day the front of the 
house would cool first and another day the back of the house 
would cool first. The system was apparently equally tight on 
both circuits, and neither practically nor theoretically have I 
ever been able to account for the shifting of heat from one end 
of the house to the other. Theoretically speaking, steam under 
20 inches of vacuum has three times the volume of steam under 
atmosphere, and, looking at it from a purely theoretical stand- 
point, one would naturally conclude that steam under 20 inches 
of vacuum ought to fill three times the space, but the actual fact 
is that it don’t. The question is “ Why?”’ 

Mr. J. D. Hoffman: I believe one reason that may be assigned, 
is the reduced pressure of the steam. By reducing the pressure 
the heat units per cubic foot become less because of the increased 
volume of the steam. Now, if the main pipes were too small to 
allow the necessary volume of steam to pass, some part of the 
system must suffer. The cold side of the house becomes the 
better condenser, and robs the rest of the house. 

Mr. Donnelly: Taking up what Mr. Hoffman said, I think 
you will find it incorrect. A year ago last January I read a 
paper in New York which gave the friction under varying press- 
ures of steam, and when the temperature comes down the fric- 
tion comes down—and figured it out that these tables of trans- 
mission one would nearly balance the other—there wasn’t more 
than 15 per cent. or 20 per cent. difference. 

In regard to one side of the house or the other being cool, I 
believe this is a case of disassociation of steam and air. In a 
mixture where the air and steam come together they separate 
when the temperature is brought down. If they do the air 
must come from the bottom and tend to gather in one pocket, 
and it is uncertain where it will gather. It might gather one 
place one day and one place another. 

Mr. G. D. Hoffman: The theory being that the air being 
heavier than steam would create a greater vacuum in the ra- 
diator. 
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Mr. Donnelly: The air would tend to go to the bottom. I 
think all the air would go to one end of the house and all the 
steam to the other. When disassociated there would not be a 
spot of air and a spot of steam, but circulation of steam would 
tend to bring pockets of air together, and there would be an ac- 
cumulation until all the air got in one big pocket. 

Mr. W. W. Macon: The accompanying tables are designed to 
cover steam and hot-water radiation. They are designed to al- 


TABLE I. 


TEMPERATURES FOR TESTING Direct STEAM RADIATION PLANTS. 
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low the heating contractor to circulate the water at some con- 
venient temperature in the case of hot water, or to operate at 
some convenient pressure in the case of steam. The indoor 
temperature that he should realize will be given in the table ac- 
cording to the temperature of water or the pressure of steam at 
which the system is designed to operate in the severe weather. 
In other words, if the direct radiation plant is installed to 
operate in zero weather and maintain 70 degrees indoors when 
steam is at 3 pounds pressure, instead of running the plant at 
3 pounds pressure during the test when it may be, for example, 
15 degrees outdoors, the steam plant may be operated at 2 
pounds pressure, and the table will show the lowest temperature 
which the rooms should have if the plant is to be satisfactory 
at zero weather. 


EXAMPLE FOR STEAM HEATING SYSTEM. 


For example, suppose that a direct steam radiating plant has 
been installed under a guarantee to warm the building to 70 de- 
grees when it is zero outside, with the steam at 5 pounds press- 
ure. Rather than waiting until it is zero the contractor makes a 
test when it is 22 degrees out of doors and circulates steam at 3 
pounds pressure. The table is used to determine what the in- 
door temperature should be if the system can be counted on to 
meet the specification. It will be noted that each vertical col- 
umn of Table I. gives figures for the pressure which it is ex- 
pected to operate during zero weather. The horizontal lines 
correspond to the pressure at the time of the test. It will be 
noted in the vertical column marked 5 pounds that opposite the 
3 pounds pressure of the test a temperature of 68.3 degrees is 
to be expected when it is zero outdoors. But the test is made at 
22 degrees, not when it is zero. At the bottom of each vertical 
column is given a factor which is the number of degrees addi- 
tional which must be realized’in the indoor temperature for 
every degree that the outside temperature is above zero. As 
the temperature at the time of the test was 22 degrees above 


zero we must add to 68.3, 22 times 0.692, or 15.2 degrees, mak- 
ing a total of 83.5 degrees, the temperature which should exist 
indoors. 
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EXAMPLE FOR HOT-WATER HEATING SYSTEM. 


Similarly an example may be worked out for a hot-water 
system. Suppose that a test is made when it is 10 degrees out- 
doors of a system designed to operate in zero weather with 
water at 180 degrees. Suppose the water is at 170 degrees at 
the time of the test. Opposite 170 in the left-hand column of 
the table for a hot-water heating system and under the column 
headed 180 is found the figure 66.1. The factor, or the number 
of degrees which must be added to the 66.1 for every degree 
that the outside air is above zero is 0.611. For ten degrees it 
is 6.1, which, added to 66.1, gives a temperature indoors of 72.2 
degrees. 


THE BASIS OF THE FIGURES. 


These tables are based on the following assumptions: The 
amount of heat given up by the radiation installed in the build- 
ing is equal to the number of square feet of radiation multiplied 
by the number of heat units given off for each square foot of 
radiation per hour—that is, the heat given off by the entire 
amount of radiation is equal to R XK h X (T — t), which 
means that the total radiation is multiplied by the coefficient of 
heat transmission per square foot per degree of difference, and 
this product multiplied by the number of degrees difference be- 
tween the medium within the radiator and the air outside of it. 
The amount of heat supplied by the radiators goes toward off- 
setting the amount of heat lost by the building, including that 
chargeable to accidental ventilation. This may be expressed as 
equal to the product of the equivalent glass surface of the ex- 
posed walls, the heat given off per square foot of glass per de- 
gree difference between indoor and outdoor temperature, and 
the number of degrees difference—that is, the heat lost by 
the building, including that lost by ventilation, is equal to 
EGS X u X (t’ — t), in which u is equal to the number of 
heat units lost per hour per square foot of the EGS of the ex- 
posed wall for every degree between the temperature indoors 
and that outdoors. As the heat given off by radiators is equal 
to that lost through the exposed walls and through leakage ven- 
tilation, the two expressions are equal, and it will be seen that 
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the total amount of radiation multiplied by the coefficient of 
heat transmission from the radiation is to the product of the 
EGS and the corresponding coefficient of glass transmission 
as the difference in temperature indoors and outdoors is to the 
difference between the temperature of the medium in the radia- 
tor and the room temperature. That is 


R xk v—t? 
EGS xu ~ T—-?7 





As the radiation is in place and is expected to give off the 
same amount of heat per degree no matter what the tempera- 
ture in the radiator or in the room is, and as the EGS of the 
building remains, of course, constant, and the amount of heat 
transmitted per square foot per hour per degree is also a con- 
stant factor, the ratio of heat given up the radiation for 1 de- 
gree difference to that transmitted by the wall per degree dif- 
ference is a constant quantity. This means that the difference 
in temperature between the indoor and outdoor temperature has 
always a definite relation to the difference in temperature be- 
tween the medium in the radiator and the indoor temperature. 

If the proper amount of radiation has been installed in a 
building to operate, say, with steam at atmospheric pressure 
when it is zero outdoors, maintaining 70 degrees indoors, the 
ratio of temperature differences is (70 — 0) -- (212 — 70) 
= 0.49. This figure must, according to the assumptions, al- 
ways give the value of the ratio between the temperature dif- 
ferences stated. In other words, if this same system were 
tested at 10 degrees outdoors, and with steam at 1 pound press- 
ure—that is, at 215 degrees, the indoor temperature would have 
to be a definite figure in order that the ratio of the temperature 
differences should be 0.49. The accompanying tables have been 
worked up on this basis which should be correct unless outside 
wall surface will not transmit heat in direct proportion to the 
difference between indoor and outdoor temperature. It is pos- 
sible that with the high winds that prevail at outdoor tempera- 
tures of 20 degrees, say, almost as much heat is lost through 
leakage of air through the building walls as when the tempera- 
ture outdoors is zero and there is little or no wind. 
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GETTING TEMPERATURE BY MEANS OF DIAGRAM. 


As supplementing the tables may be given the accompany- 
ing chart suggested recently in L’Hygiéne du Batiment by Capt. 
Emile Mathieu, instructor at the Military School of Belgium. 
This is more comprehensive even than the tables, for it allows 


NUMBER OF DEGREES FAHRENHEIT THAT INDOOR TEMPERATURE 
SHOULD BE ABOVE OUTSIDE TEMPERATURE. 
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CHART FOR PROVING CAPACITY OF DIRECT RADIATION HEATING SYSTEMS. 


Find intersection between diagonal corresponding to the specifications and that giving the temper- 
ature difference between radiator interior and outside temperature at time of test, and a line 
drawn horizontally from point of intersection gives the excess above outside air that the room 
air should show. 


one to ascertain the proper indoor temperature for plants de- 
signed to heat at other minimum temperatures than zero, and 
any desired temperature indoors. The tables, on the other 
hand, are based on warming the interior to 70 degrees when 
the temperature outdoors is zero, and for other specifications 
other tables would be necessary. 

The way to use the accompanying chart, the interesting de- 
rivation of which is omitted, is as follows: It will be noted that 
it consists of two sets of diagonal lines and one set of horizontal 
lines. The diagonal lines pitching from the right to the left 
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correspond to the ratio of temperature differences. (The mini- 
mum outside temperature under which the system is to operate 
is subtracted from the indoor temperature that is desired. This 
difference is divided by the difference between the temperature 
which the steam or hot water is to have and the indoor tem- 
perature.) The other set of diagonal lines pitching from the 
left to the right corresponds with the difference between the 
temperature in the radiators at the time of the test and the out- 
side temperature at the time of the test. The horizontal lines 
give the number of degrees above outside temperature that the 
room should be at the time of the test. , 

Suppose the steam plant is to warm a building to 70 degrees 
when it is minus 10 degrees outside. With steam at 5 pounds 
pressure, the ratio of temperature difference is equal to 70 — 
(— 10) + (227 — 70) = 0.51, 227 being the temperature of 
steam at 5 pounds pressure. Suppose at the time of the test 
the steam pressure is 4 pounds, or at a temperature of 224.5 
degrees, and that the outside temperature is 10 degrees above 
zero. The difference between the steam temperature and the 
outdoor temperature is 214.5. We therefore trace along a diag- 
onal line corresponding to 0.51 and note where it intersects the 
diagonal line corresponding to 214.5. When reading horizon- 
tally from the point of intersection of the diagonals, it is noted 
that the temperature is 72 degrees. This, as stated, represents 
the number of degrees between indoor and outdoor temperature 
at the time of the test, and as this is 10 degrees the temperature 
of the room should be 82. 

Mr. Blackmore: This is a very interesting paper, and must 
be so to any one who has had anything to do with the construc- 
tion of heating plants. Since Professor Kinealy formulated a 
similar rule some years ago I have felt the trade ought to take 
up the idea a great deal more than they have, and I feel now 
the time has come when the heating engineers or those install- 
ing heating plants should adopt, something of this description in 
their specifications instead of using the ordinary form and fol- 
low that (by an equivalent and state the equivalent). I believe 
this table by Professor Allen at or below 40 degrees is near 
enough for all practical purposes. Wind velocities are impor- 
tant factors, and I believe a move should be made in that direc- 
tion, so as to familiarize the public with the fact that there is 
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an equivalent to a test in zero weather. I believe this is a prac- 
tical table that can be adopted by the trade. This Society can- 
not adopt it, but I think it would be a long step in advance if 
the contractor would adopt some sueh equivalent in his specifi- 
cations. 

Mr. J. D. Hoffman: I believe the results by Professor Allen, 
as taken from experiments, will be found a little bit higher 
than results previously found. First, we want to be sure that 
the results of these tests are correct, then with this point settled 
we are in a position to adopt the table and the rate of trans- 
mission used to produce the table. 

Mr. Berry: I believe Mr. Blackmore is correct in taking the 
position that the standard for testing heating plants should be 
established by this Society, at outside temperatures higher than 
zero; and manufacturers of heating plants would welcome a 
standard providing for outside temperatures at least as high 
as 25 degrees above zero. 

A standard of this character can be referred to by manu- 
facturers and contractors generally in their contracts, and would 
educate the consumer to the fact that it was possible to test the 
heating apparatus when outside tentperatures were above zero, 
and thus make it unnecessary for the manufacturer or con- 
tractor to wait several seasons for zero weather conditions be- 
fore a settlement was made or the guarantee bond cancelled. 

Mr. C. B. Thompson: I have seen some experiments in re- 
gard to running high temperatures in summer, and we carried 
the same through zero weather perfectly satisfactorily. The 
steam being on all night, the room would stand at 70 and never 
below 68. That was summer time, and a peculiar thing was 
the length of time it required to raise the temperature. I saw 
the radiator run for eight hours, and the temperature was ris- 
ing all the time. We never got anything like as high as this 
table, 105 running eight hours. There is nothing on which to 
formulate exact rules, because we haven’t gone far enough— 
just far enough to point out to me if these cases of high tem- 
peratures shown by the tables were taken and the contractor 
were held to them, he would be in a worse box than he is to- 
day. 

Mr. G. D. Hoffman: Some years ago I made a contract with 
a man and guaranteed to heat his house when the thermometer 
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registered 10 degrees below zero. The work was completed, 
and he was requested to settle, but refused, claiming that the 
bill was not due until the temperature outside registered 10 
below zero and the house was satisfactorily warmed under 
those conditions. Unfortunately for me we had no Io degrees 
below zero weather during that winter, and it was the latter 
part of December of the year following before the temperature 
reached that point. 

The first night it was 10 degrees below zero we went to this 
man’s house at 12 o’clock, routed him out of bed, and told him 
we had come to test his heating apparatus and prove to him that 
it would heat his house when the temperature was 10 degrees 
below zero. He was very much wrought up, but acknowledged 
our rights under the circumstances, and told us that he would 
waive the test and would be down the next day and settle. 

After this experience I always arrange my guarantee clause 
to read “ to heat the house during coldest winter weather.” 

Mr. Blackmore: I would not advise taking above 60. I re- 
member when the matter was brought up a few years ago we 
decided that an outside temperature of 40 was as high as a test 
could be made for satisfactory results. I have made experi- 
ments in the summer time and never was able to reach the tem- 
peratures mentioned here. I didn’t continue them long enough, 
however, to get accurate data. Mr. Allen may have taken too 
high a temperature, but we ought to make a start. If we limit 
ourselves to 40 we can always get at or below that temperature. 
We want to get people accustomed to the idea that there is an 
equivalent to a test in zero weather. Frequently there are men 
who hold back till the weather gets to zero. We ought to make 
a start. Let us be safe and get some standard that will enable 
the contractor to get paid and not have to wait until a given 
outside temperature is reached. 

Mr. Cary: There are two factors affecting the transmission 
of heat through radiator surfaces, and I do not learn from this 
paper that they have been taken into account. The first is that 
when a considerable amount of air collects inside the radiator 
and clings to the inner surface of the radiator the transmission 
is less. In other words, the air distributes itself as a film over 
the inner surface of the radiator and acts as an insulator. 

The second factor is the action of the air against the outer 
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surface of the radiator. We know that a radiator placed in a 
still room will not transmit as much heat as when it is placed 
in the path of a blast. Taking the fan blast apparatus, we have 
a much greater amount of heat transmitted per square foot of 
radiating surface than we do when the radiator is placed in still 
atmosphere. 

Professor Kent: An important fact that the paper confirms 
what has been written by others upon the subject, that the co- 
efficient of radiation per square foot is not a constant quantity, 
but that the greater the difference of temperature the greater 
is the coefficient. Thus in the two-column radiator the coeffi- 
cient increases from 1.71 to 2.26 as the difference of tempera- 
ture increases from I10 to 260 degrees. 

In steam boilers the rate of transmission of heat does not vary 
directly as the difference in temperature between two surfaces, 
but probably more nearly as the square of that difference. 








CXCIV. 
TOPICAL DISCUSSIONS. 


TOPIC NO. I. 
‘* Rules in Furnace Heating.” 
DISCUSSION. 


Mr. Chew: The question has been propounded, Is there any 
advantage in running a pipe on a gradual ascent over running a 
pipe straight up first and then running it horizontally? The 
general impression is it is better to run it on a gradual ascent 
instead of running it up and across. 

Mr. C. B. Thompson: I want to ask why galvanized iron pipe 
is a better conductor than tin pipe. 

Mr. Jones: The reason galvanized iron pipe is not as good as 
a tin pipe for a conductor of warm air is because when made - 
of iron it absorbs heat more readily than tin, and radiates this 
heat while tin reflects the heat and does not radiate it as does 
galvanized iron pipe. Iron is a conductor, while tin is a re- 
flector and reflects the heat. When galvanized pipes are used 
for conveying warm air when the air reaches a certain tempera- 
ture the galvanizing peels off. This is objectionable. Gal- 
vanized iron pipes will throw off heat in the cellar, while tin 
pipe would conduct it and get it to the point where it is needed. 

Mr. Davis: My understanding of a pipe to conduct warm air 
is, the less heat it throws off the better. This is the first time 
I ever heard there was objection to it. 

It is a well-established fact that tin warm-air pipes are used 
and recommended by fully 99 per cent. of the furnace dealers and 
a majority of the furnace manufacturers. Those installing 
boilers, etc., where the fan system is used require the warm- 
air conductors made of galvanized iron, but is not this because 
of the fact that these conductors are so large? It is my opinion 
that the reason galvanized iron is used for conducting warm air 
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is on account of the size of the pipe and the necessity of having 
something stiffer or more rigid than tin. 

Mr. Oldacre: I have used galvanized iron for furnace work 
and had as good results as with tin. It is more durable and 
lasts longer. So far as the peeling of the galvanizing from the 
iron is concerned, I have never seen it occur except where the 
furnace was too small and had to be superheated to accomplish 
any work at all. And where that is the case, the same thing 
would occur to the tin pipe. I should not object to galvanized 
iron for the conveyance of air. 

Mr. Davis: My own opinion is tin for conveying air is used 
to a greater extent from the fact that it is much cheaper. 

Mr. J. D. Hoffman: The point was mentioned concerning the 
loss of heat from the two metals. I cannot now say how much 
difference there would be, but assuming there is a difference, 
such pipes are supposed to be covered with some insulating ma- 
terial, and are not to be left exposed. Further, the transmission 
of heat through ordinary pipe from a hot-air furnace is often 
not a great factor, especially where the air around it is fairly 
warm. 

One reason why tin is used, is that it is so much smoother on 
the inside. Even this may affect the transmission of air a little. 
We all know that every possible advantage should be given to 
the easy transmission of the air, the motive force being so 
slight. 

Mr. Chew: “ Rules in Furnace Heating” was a topic of my 
own. The statement was made before a large number of fur-' 
nace manufacturers that the trouble with furnace heating was 
because there were no rules. Now, I hope this meeting will at 
least give some one rule for arriving at the size of pipe for heat- 
ing some given room. I know positively that the statement that 
there are no rules is absolutely wrong. This Society should be 
able to say “ Here are rules for warm-air heating, indirect steam 
and hot-water heating, for blower system,” etc. At the present 
time there is a movement to help the furnace men, and it is im- 
portant for the Society to show that there are rules instead of 
letting the statement go unchallenged. 

Mr. J. D. Hoffman: There are rules covering every particular. 

Mr. Macon: I would like to ask Mr. Jones about velocities. 

Mr. Jones: My experience is that 100 feet per minute is the 
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greatest velocity that can be obtained through a warm-air pipe 
at an elevation of 1 inch in 12 inches where the air supplied is 
sufficient. I have never tested an absolutely horizontal pipe, but 
it would be my opinion that the velocity would be much less 
‘than where the warm-air conductor had an elevation of 1 inch 
in 12. 


TOPIC NO. 2. 


‘* The Effect of Increased Pressure in Hot-Water Heating Systems.” 
DISCUSSION. 


The Secretary read the following extracts from letters which 
he had received : 
May 30, 1908. 
“Enclosed please find a subject that I would like to have dis- 
cussed. I do not think much of the claims made for heat gen- 
erators, and would like to hear what other heating engineers 
think of them. I have put in a number of them and put in plants 
exactly like them and left the generator off, and can see no dif- 
ference in the results.” 
June to, 1908. 
“ Regarding the claims made for heat generators and similar 
contrivances, the philosophy of their theory did not appeal to me 
as being true. I had no means of testing the flow of water in 
the pipes to see whether at the same temperatures it would travel 
faster in the pipes than a plant installed in the same way with- 
out the heat generator. I put in a plant and left the heat gen- 
erator off, and let it run for a month or more, and then put the 
heat generator on and I could see no difference in the results.” 


Mr. Donnelly: I saw a hot-water plant some time ago, a de- 
scription of which would come under this topic. 

The radiators were most of them located 100 to 150 feet from 
the heater, and a 2-inch circuit main was used to supply them. 
This main was not very well graded, as it was said that this was 
not necessary with the system that was used, and in some places 
it dropped to the floor and rose again to supply a radiator as 
shown in the accompanying sketch. The size of pipe and 
amount of radiation used in this, as in other cases with this 
system of circulation, was such that the circulation would not 
be obtained until the water was heated to a very high tempera- 
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ture. On the day when I saw it the temperature was about 50 
degrees outside, and the temperature shown by a thermometer 
in the supply pipe was 230 degrees. The temperature in the 
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return after being re-heated by steam that was produced in the 
heater, was 130 degrees. Therefore, the normal temperature 
of the return would be about 115 degrees, thus giving 115 de- 
grees difference in temperature between the supply and return 
main. 

The statement was made that this plant had a very rapid cir- 
culation, but I thought that the circulation was extremely slow, 
and I would like to have the opinion of some of our members 
upon it. I consider the system as illustrated as having a very 
slow circulation and believe that the proper test for rapidity of 
circulation as well as efficiency of circulation is the difference 
in temperature between the flow and return. I think that the 
best results are produced when the difference is 20 degrees, 
rather than 100 degrees or more. 

Mr. G. D. Hoffman: Some time ago I was experimenting 
with a little device for controlling the expansion of water, 
thereby bringing it under pressure as its temperature increased. 
About this time I met Professor Woodbridge of the Massachu- 
setts Institute of Technology, and after explaining the operation 
of the device to him, I asked him if we could, by the use of such 
a device, accelerate the circulation of the water. In reply he 
asked me what caused water to circulate. I said “ Difference in 
weight between the flow and return,” and then the professor 
said “ That is the whole answer to your question.” Pressure 
has no effect on circulation. The two columns, i.e., the flow 
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and return must be out of the balance to promote circulation in 
ordinary gravity jobs. The greater the difference in the weight 
of these two columns, the more rapid the circulation. 

Secretary Mackay: My experience in connection with hot- 
water heating is that anything that will increase the temperature 
of the water will increase the temperature of escaping gases and 
rob the system of any claim made for it of economy. Low 
pressure steam apparatus would be more desirable than a hot- 
water apparatus that had any means of increasing the tempera- 
ture of the water by increasing the pressure. I have tried spe- 
cial systems of different kinds to increase the pressure, and I 
find I can get as good results with greater economy of fuel and 
less danger from apparatus not under pressure than with a 
weight on the expansion tank. 

Mr. J. D. Hoffman: If you increase the temperature of the 
water you must increase the temperature of the gases propor- 
tionately to obtain the same amount of heat transmitted in a 
given time, since the rate of transmission depends upon the dif- 
ference of temperature between the water and the gases, other 
things being equal. 


TOPIC NO. 4. 


‘* Air Washers, Their Construction and Effect.” 


DISCUSSION. 


Mr. Kauffman: In the last few months I have given a great 
deal of study to air washers and purifiers on account of their 
use becoming general in our part of the country (St. Louis. 
This is partly due to the extensive use of bituminous coal, which 
heavily ladens the atmosphere with soot and dirt, and partly on 
account of the general demand for pure air. 

The board of education of our city has given particular atten- 
tion to this subject, and has now installed in the schools of our 
city about thirty air washers and purifiers. 

Before coming to this meeting, I had occasion to inspect quite 
a number of the different makes of air purifiers now on the 
market, and I will show you these by illustration. I might say, 
however, that all of the so-called patented washers or purifiers 
are operated on practically the same principle, although the de- 
signs may be radically different. 
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They all use a patented spray head of some sort, some having 
a rain effect, others making a sheet of water, and others atom- 
izing the water and forming a mist. They all use a series of 
bafile plates, or eliminators to separate the moisture from the 
air after it has passed through the water. Some have the baffles 









































































































































Ct ne % 2 33° 0:: e"-0.-. 0.0 o-. 0-2" 0 10 Ob §o-.2 50 "19.2.0 80 OS 
[ SPRAY HEADS 
; RAW rt Ve = 
! ' i ly 
= X 
etal | om A LG we ag wn 
8! ‘2 sy 3 
TEL AA ee 
TO FAN 5! i - A= ~ (sears rd 
zi oo GX, Se : 
Lh Nae ie] Fu Lisl 
TEA 
2.9.0.8 NAY St) 
Sty 
: ea oe WATER TANK 
Vaio 
— We ASS /ZE SNE 
ELEVATION 
i ry 
: 7 dd 
+ | 
Ft a4 el o Le 
18) | Ho «J * aa <1 
LU © h z 4 q 
= <i} | TL 
+=) | < aa ni i 
TO FAN ‘| | . 5 - é He 
*| | a HL é a 
= ih _-Wy 
b 
DISCHARGE FROM PUMP —™* ne Uf y 
ba - . 





Mr. KAuFFMAN’s SKETCH, Type A, PLAN AND ELEVATION OF AIR PURIFIER. 


in a horizontal position, and others in a vertical position; all of 
them, however, are arranged in such a manner that no air can 
get into the fan without coming into contact with some of the 
plates and eliminate the moisture that is suspended in the air, or 
possibly large particles of dust or dirt may have passed through 
the water. 

In air purifier A, the eliminators are placed in a horizontal 
position and in such a manner that when the air comes in con- 
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tact with them it is first deflected downward, then upward and 
downward again, etc. The first or down deflector is straight and 
the up deflector has a gutter or groove to carry off the water from 
both the down and up deflector plates. This arrangement is re- 
peated in the successive plates as illustrated; the water is brought 
to a gutter at the side of the housing of the eliminators, then 
brought down to the sump or tank, and then sucked into the cen- 
trifugal pump and used over again in the spray heads. 

The spray heads for this washer are arranged in such a man- 
ner as to form a solid sheet, having the effect of rain dropping 
down in two solid sheets about one foot apart. Between these 
sheets there is a mist formed, which has a great cooling effect 
upon the air, after passing through the sheet of rain. 
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Mr. KAuFFMAN’S SKETCH, SpRAY HEAD OF PuRIFIER A. 


You will see how this rain effect is brought about by refer- 
ence to the detail of the spray head. The water comes out in 
a solid stream, hits a baffle plate and is spread out and then sent 
through a series of indentations staggered on the plates, which 
form the rain effect in very fine drops, making practically a 
solid sheet. 

In Type B, the eliminators are placed practically vertical, and 
in such a manner that, when,the air comes in contact with the 
first plate, part of the moisture or foreign matter is eliminated 
by the plate and hook on the end of the plate, then sent across 
to the next plate, which is staggered, but has the hook on the 
other end of the plate. It then catches the air again and throws 
it to the next plate, and so on. When the air has passed through 
all the plates, it is entirely free of moisture or foreign matter. 
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Mr. KAuFFMAN’s SKETCH, Type B PLAN AND ELEVATION OF AIR PuRIFIER. 


The water flows down these plates to the bottom, then into 
the water tank, and is again used in the same manner as de- 
scribed for purifier A. 

The spray heads for Type B are entirely different from those 
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Mr. KAUFFMAN’sS SKETCH, Spray Heap oF PuriFier B. 
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in use on Type A. The water comes out of the Type B spray 
head in a stream and is baffled in front of the opening, forming 
a sheet of water probably 2 feet in diameter. These heads are 
so arranged by a series of pipe work that they are staggered 
and no air can pass through them without being washed or com- 
ing into contact with the water before going to the eliminator. 

The baffles are arranged in a series on a shifting arm so that 
a number of heads can be flushed out at the same time. 

The objection I have found to this type of bafile-shifting de- 
vice is that when you want to use it is likely to be all rusted, 
and if in that condition cannot be budged. 

The flushing of this type of head I have found is a very im- 
portant matter, as the heads get clogged up with’ dirt between 
the outlet and the baffle all the time, and require very frequent 
attention in order to keep the head working perfectly. 

I recall a prominent installation that I have seen where there 
were 48 of these sprays in this type of washer, and out of the 
48 there was not one working perfectly. With the pump work- 
ing as hard as it could, there were probably two or three heads 
that had a little water spurting out of the side, but they were 
not working nearly the way they should, and the rest of them 
were completely clogged up. 

This sort of conditon, of course, is partly due to the person in 
charge of the apparatus and partly due to trouble with some 
shifting device, which will invariably rust up at the screw joints 
with the baffle on the spray head and shifting arm, as illustrated. 

The head itself is as perfect in its operation as can be, and I 
think that this type of spraying is very good, but there should 
be some other manner of flushing the heads than the one that 
is in use, as it is very troublesome. 

Type C is entirely different in some respects from either one 
of the purifiers described before, that is, as far as the spraying 
device is concerned. 

The sprays used here produced an entirely different spray 
than either Types A or B; they are arranged on a series of pipe 
work and are staggered in such a manner as to throw a spray 
about one foot in diameter. 

The spray produced by this head is practically a mist which 
undoubtedly produces a great cooling effect on the air. 

By reference to the detail of this spray head, it will be seen 
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Mr. KAuFFMAN’s SKETCH, Type C PLAN AND ELEVATION OF AIR PURIFIER. 





WATER OUTLET 
WATER OUTLET 


Mr. KauFrMAn’s SketcH, Spray Heap or Puririer C. 
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that the water is thrown around in the head similar to the effect 
created by a cyclone dust collector. A whirling motion of the 
water is produced and discharged through a hole about 3-32 
inch in diameter. It then spreads out in a mist varying from 
about the diameter just stated to 12 to 14 inches. 

I have found also that these heads clog up with dirt very 
rapidly, and require close attention, although the manufacturer 
of this purifier has taken every precaution to prevent any dirt 
getting into the heads. 

As to the eliminators used in this type of purifier, they are 
arranged in a vertical position, as illustrated, and each one is 
continuous from front to rear, the rear two or three having 
projections on them to catch any moisture that may have passed 
the first set. 

The water is handled in this one similar to that of the others 
previously described. 

Type D sprays are similar to those of Type B, but the velocity 
of the air through the water is very much greater than that 
through the water in Type C, just described. 

The air in Type D is supposed to pass over the water three 
times, as you will note by the illustration. 

The water forms a perfect spray at the spray heads, in the 
top chamber, but as the water drops down by gravity to the 
lower chamber, the spray is not perfect, and the air has a chance 
to go through the open spots in this sheet of water and thereby 
not be washed. 

The same thing occurs in the next chamber or sheet. There 
are still larger holes in this sheet for the air to pass through and 
neither one of these sheets is perfect, from my observation, and 
the air is only washed once in this type instead of three times, 
and then at a high velocity, which is a very bad fault. 

The baffles of this type are set in a vertical position as illus- 
trated. By reference to the detail of the spray head for this 
type of purifier, it is seen that it is somewhat similar to that 
of Type B, inasmuch as the water is baffled as it leaves the 
opening in the nozzle and forms a spray about 3 feet in di- 
ameter. 

The water is baffled first on the inside of the head, and then 
at the opening of the nozzle again. I have found that this 
nozzle also clogs up at the openings and must have very frequent 
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attention to keep it cleaned. The great fault that I have found 
with it is that when you want to operate the lever handle to 
open the head, it is also rusted at the screw joints and cannot 
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Mr. KAuFFMAN’s SKETCH, Type D PLAN AND ELEVATION OF AIR PURIFIER. 
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Mr. KAUFFMAN’S SKETCH, SPRAY HEAD Puririer D. 


be moved, and requires a lot of time to get it in operation so 
that you can clean the head. 

All of the eliminator or baffle plates on all of the different 
types of purifiers seem to work perfectly in eliminating the moist- 








156 TOPICAL DISCUSSIONS. 


ure that is suspended in the air, but the main fault seems to lie 
in the spray heads in keeping them clean and in operation. 

If the spray heads are not in operation, you might just as 
well have no washer at all, as these heads are the most impor- 
tant and the heart of the entire apparatus. 

As stated before, all of the purifiers recirculate the water by 
collecting it in a tank and then drawing it through screens to 
take out us much solid matter as possible. The water then flows 
into a centrifugal pump, either operated by an independent mo- 
tor or belted off the fan shaft. The water is discharged thence 
back into the spray heads, and there may be some dirt of some 
sort in this water, which lodges in the head and clogs it up. 

All of the purifiers, as far as I can see, have taken out the 
amount of foreign matter that they guarantee, and also cool 
the air as they guarantee. Of course this is only true when the 
humidity is not too high. It must not exceed 72 per cent. to 
accomplish the cooling guarantee, otherwise I do not think that 
the guarantee can be lived up to on this point, unless refrigera- 
tion is used to accomplish it. All of this, of course, is done 
when all of the spray heads are in operation. 

Professor Kent: Here is a sketch of a spray nozzle. The 
water going through the one nozzle meets the water from the 


ProFessor KEent’s SKETCH. 


other, at high pressure, and as the energy has to be expended 
somehow, it makes a spray that spreads out like a fan. It is said 
to make a very fine spray. The nozzle may be so placed in the 
washing box as to cause the sheet of spray to be at right angles 
to the direction of the air current. 


TOPIC NO. 5. 
The Effect of Air Leakage Around Windows on Heating Apparatus. 
DISCUSSION. 
Secretary Mackay: Unfortunately a paper received on this 
subject came in too late for the Publication Committee to em- 
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body it among the other papers. It gives results along the same 
lines described by the author, Mr. Whitten, at our last annual 
meeting. I understand it is Mr. Whitten’s intention to give us 
further results of tests at our next annual meeting. 

Mr. Whitten: What the Secretary has said is correct. The 
data given at the last meeting were figures obtained by experi- 
menting with a blower on various sashes to determine compara- 
tive leakage. What we have tried to do this time and have 
partly accomplished is to see just what heat losses were caused 
by these leakages. We built a box of about 80 cubic feet ca- 
pacity with a window frame 2 feet by 4 feet in one side of it, 
which was bolted on tightly. The first test was to measure the 
leakage through a hole placed opposite the window. The box 
was placed on the top of a high building where the wind had 
free scope. 

The accompanying table shows the relative leakage with an 
ordinary sash and one equipped with metal weather strip: 


AIR LEAKAGE THROUGH ORDINARY AND METAL-STRIPPED 
WINDOWS. 


Feet per minute Feet per minute in opening in door of 
4-in. anemometer. box 2%4-in. anemometer. 


Top of box. Metal stripped sash. Ordinary sash. 


700 12 180 
550 20 247 
800 32 386 
840 36 410 
835 22 388 


The apparent inconsistencies in this table are due to shifting 
of wind, but the average differences seem to be sustained. 

We then placed in the box an electric radiator of 800 watts 
capacity, plugged up the hole opposite the window and turned 
on the current. When the temperature of the interior reached 
82 degrees we shut off the current and removed the plug from 
the hole to allow the leakage of the window free access. When 
the temperature reached 70 degrees the current was again turned 
on and the plug still left out, allowing natural leakage free cir- 
culation. 

The sash was then changed for one having a metal weather 
strip applied and the same process gone through. A great many 
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tests were made along these lines, two of which are illustrated 
by the curves, Figs. 1 and 2. 

In another case with weather-stripped sash the temperature 
ran from 72 to 80 degrees in 18 minutes and back to 72 degrees 
in 40 minutes. Many tests were made, of which above are 
typical samples. I intend to make some more tests in December 
next, when I hope to get lower outside temperatures. 

One thing I did in connection with the box was to place a 
tight shutter on the window and observe how long it took to 
heat the interior and to lose the same. I then took the shutter 
off, and with a tight sash, repeated the process. On account 





a 





Fic. 1.—Orprnary SASH, 2 X 4 Feet, 1/16-INcH CLEARANCE. 








Fic. 2—SasH EqQuipreD witH METAL WEATHER StrIP. 


Outside temperature, 3374 to 34; wind velocity, 3% to 4 miles per hour, 
blowing directly on sash; electric radiator, 800 watts capacity; average cur- 
rent, 114 volts. 


of the small difference between inside and outside temperature 
it was not possible to get a definite line on the actual glass loss. 
The results were indicative, however, and showed that glass loss 
in still air is much smaller than usually given credit for. 

Mr. C. B. Thompson: Did the losses closely conform to what 
are known as the German coefficients of heat losses? 

Mr. Whitten: Yes, they did; that is, with the Austrian co- 
efficients. 

Mr. C. B. Thompson: What is known as the German coeffi- 
cient of heat losses for buildings is used and accepted as stand- 
ard all over the Continent of Europe. Peclet, the French 
physicist, did more laboratory work along these lines than any- 
one else, but Professor Rietschel has taken Peclet’s coefficients 
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and tried them out on a larger scale. The German coefficient 
for glass has nothing whatever to do with the way the sash is 
fitted to the frame and, when you come to think of it, it would 
be impossible to give a coefficient for the glass and the leakage 
about the sash because one sash might be % inch away from 
the frame, while the next one would be tightly fitted as you 
describe. 

If this Society can get together sufficient data to establish a 
set of standards for the guidance of heating engineers, archi- 
tects and owners, it will have accomplished a great work. With 
an accepted set of standards, a heating engineer who installed 
work in accordance with such standards could collect his pay 
and not wait, as he now has to, until cold weather to test the 
apparatus before he can get a final settlement. In Germany all 
that is asked of the heating engineer is to install the heating 
apparatus according to Rietschel’s formule. Then, if the heat- 
ing apparatus does not heat, the builder is called upon to make 
good. The German engineers, however, do not take the Ger- 
man coefficients literally, but each man adapts them to his own 
particular practice. 

Mr. Whitten: The United States Government, in some cases, 
has reduced its radiation on information I have given its en- 
gineers on this matter. 


TOPIC NO. 6. 


‘The Proportion of Radiator Surface and Method of Ventilating Rooms for the 
Drying of Macaroni.” 


DISCUSSION. 


Mr. Hale: Two weeks ago I had a talk with the President of 
the American Association of Macaroni and Spaghetti Manufac- 
turers who asked if there was any approved method or rule gov- 
erning the construction of rooms and steam apparatus for the 
proper and satisfactory drying of macaroni. 

He stated that he had been in business a number of years, 
and was still looking for a more perfect way of getting results. 
In the South the drying is done in open air, but this method 
takes too long, and where the drying is done inside the build- 
ing the proper ventilation of the room seems to be a problem 
that has not been satisfactorily solved. 
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The macaroni or spaghetti is hung on racks, and it has been 
found that the drying must be done evenly and without 
draughts, in order to prevent the product from breaking and 
dropping to the floor. In sending in the question it was my de- 
sire to get from the members any enlightenment on the subject, 
as I have had no experience in this particular line. 

Mr. Weinshank: I never dried macaroni, but if the amount 
of moisture in the raw product is a fixed quantity, then a very 
good method can be applied, so that the drying would be con- 
tinuous. A product similar to macaroni, namely, curd, is being 
dried in the West by a continuous method very successfully. 
The only difference between the curd and the macaroni is that 
the curd was dried to such a state that it was ready for the 
grinder, whereas I understand macaroni must retain a certain 
amount of moisture. This, however, should not change the 
condition, and some continuous method could be devised. 

It is my opinion that if the amount of moisture in the raw 
product and the amount of moisture in the finished product is 
a fixed quantity, then the number of cubic feet of air required 
to dry that material also the amount of heat required is very 
easily determined. 

Secretary Mackay: Macaroni has to remain stationary. The 
method in use is to have it stationary. It seems to me any 
movement would not accomplish what he was after, but would 
break the macaroni. 

Mr. Hale: This gentleman is President of the Macaroni and 
Spaghetti Manufacturers’ Association, who had discussed the 
question of drying at their annual meeting held at Niagara 
Falls, N. Y., during the week of July 7th, but that none of 
the members had been able to shed any light on the subject. 
Most all of their members stated that their apparatus was more 
or less crude and not as satisfactory as they would like. The 
Society should assist the macaroni manufacturers, and I would 
suggest that a committee be appointed to gather data and re- 
port at a later date to the Society as to the result of their in- 
quiry. I was asked if there was any method that would dry 
macaroni in a day instead of six days. 

Mr. Kauffman: I know of a macaroni manufacturer in St. 
Louis who has quite a large place—sixty by two hundred feet. 
On the second floor of the building is done the drying, and he 
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pushes the rack containing the stuff from one room to another 
and keeps it in so many hours, and so on down until it is prop- 
erly dried. 

President Mackay: How long to go through? 

Mr. Kauffman: I think about two days. 

Mr. J. A. Donnelly: Seven or eight years ago I took a con- 
tract to heat a macaroni factory, a fairly good size, eight-story 
building, and square, an addition to the present works. 

The difficulty is not in the drying of macaroni, but in the cur- 
ing of it. Macaroni is made from a special winter wheat. They 
are very careful in getting some special grain, special growth, 
and unless cured very carefully the outside is dried first and if 
it does it is full of tiny cracks and useless, and they cannot 
handle it after taken down. It is expensive stuff to make, but 
they have no trouble if everything goes smoothly. 

I would not recommend treatment with air-washers. If you 
get too much humidity, it gets pasty on the outside. Some time 
afterwards a party that took a contract to cure it was reckless 
enough to put a dryer in the basement and built racks, and it 
was festooned on these racks, but they were never able to get 
complete enough circulation of air to get uniform drying, for 
some would be dry and others would mold, and if not properly 
cured it cracks. 

At present this concern is drying macaroni by having direct 
radiation on the side walls, not under the windows, and they 
put the macaroni in there and shut up the room tight, and grad- 
ually let in air through the windows. It takes an Italian who 
can speak three languages to ventilate these rooms right. 

You should hire an Italian who had taken a course at a cor- 
respondence school and can speak three languages and then do 
it by day’s work. 

Mr. Weinshank: From what I have heard I do not see much 
difference between curing or drying macaroni and drying glue. 
I have been successful in drying glue, which is a very delicate 
material, and if not treated properly will be ruined. I do not 
see why macaroni cannot be cured in the manner described by 
Mr. Kauffman, on racks and passing through various stages 
of temperatures. 

Mr. J. A. Donnelly: If the Committee on Data on Fan Blast 
Heating wants some original data on drying glue, there is a 
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plant, erected forty or fifty years ago, in Long Island City, and 
they are drying glue there wit a wooden fan, wooden blades 
and arms, twenty to twenty-two feet in diameter. The works 
are in Long Island City, and has one of the oldest fan installa- 
tions in the country—a very large fan. 

Mr. Hale: The gentleman I talked with stated that he had tried 
the blast system, but had not been able to get very good results. 
The present method requires about six days to dry or cure the 
macaroni, and his desire was to determine some method by 
which the drying could be done in a day or two instead of six. 
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